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THE FUTURE 
Neither chance nor mere good 
fortune has brought this nation 
the finest telephone service in 
the world. The service Ameri- 
cans enjoy in such abundance 
is directly the product of their 
own Imagination, enterprise and 
common sense, 

The people of America have 
put billions of dollars of their 
savings into building their tele- 
phone system. They have 
learned more and more ways to 
use the telephone to advantage, 
and have continuously encour- 
aged invention and initiative to 
find new paths toward new 
horizons. 


They have made the render- 
ing of telephone service a public 
trust; at the same time, they 
have given the telephone com- 
panies, under regulation, the 
freedom and resources they must 
have to do their job as well as 


Pp sible 


Ix ruts climate of freedom and 
responsibility, the Bell System 
has prov ided service of steadily 
increasing value to more and 
more people. Our p licy, often 
stated, is to give the best p ssible 
service at the lowest cost con 
sistent with financial safety and 
fair treatment of employ« es. We 


BELL TELEPHONE LABORATORIES 


HOLDS 


are organized as we are in order 
to carry that policy out. 


B: tt Telephone Laboratories 
lead the world in improving 
communication devices and 
techniques. 

Western Electric Company 
provides the Bell operating com- 
panies with telephone equip- 
ment of the highest quality at 
reasonable prices, and can al- 
ways be counted on in emer- 
gencies to deliver the goods 
whenever and wherever needed. 

The operating telephone com- 
panies and the parent company 
work together so that improve- 
ments in one place may spread 
quickly to others. Because all 
units of the System have the 
same service goals, great bene- 
fits flow to the public. 

Similarly, the financial good 
health of the Bell System over 
a period of many vears has been 
to the advantage of the public 
no less than the stockholders 
and employees. 

It is equally essential and in 
the public interest that tele- 
phone rates and earnings now 
and in the future be adequate 
to continue to pay good wages, 
protect the billions of dollars of 
savings invested in the System, 


GREAT PROMISE 


and attract the new capital 
needed to meet the service op 
portunities and responsibilities 
ahead. 

There is a 
amount of work to be done in 
the near future and the System's 
technical and human resources 
to do it have never been better. 
Our physical equipment is the 
best in history, though still 
heavily loaded, and we have 
many new and improv ed facili- 
ties to incorporate in the plant. 


tremendous 


Employees are competent and 
courteous. The long-standing 
Bell System policy of making 
promotions from the ranks as 
sures the continuing vigor of 
the organization. 


W, 
ITH these assets, with the 
traditional spirit of service to get 


the message through, and with 
confidence that the American 
people understand the need for 
maintaining on a sound finan- 
cial basis the essential public 
services performed by the Bell 
System, we look forward to pro- 
viding a service better and more 
valuable in the future than at 
any time in the past. We pledge 
our utmost efforts to that end 


LFROY 


A T ne 
From the 1948 Annu al Ret 


A. WILSON, President 


Exploring and inventing 


devising and perfecting, for continued improvements and economies in telephone service 
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i vols., 1600 pages, 3700 —- yw Bully “Sndened, flexible 
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Domestic & Industrial Burners. Illu 


AUDELS HOUSE HEATING ‘GUIDE ‘$4 


1000 Pages Covering Working Principles, Installation, Service of 
All Modern House Heating, Ventilating & Air Conditioning Svs- 
tems, E ELS New Radiant Heating. Fully Illustrated & Indexed. 


AUDELS REFRIGERATION 
AIR CONDITIONING GUIDE 


New from Cover to Cover—1280 Pages, Fully Illus 
basic principles, servicing, operation & repair of househo! 
mereial & industrial refrigeration & A gold 
mine of essential important n, users. 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK 


Practical inside information. Fundamentals of Sheet Met al Wo wk. 
388 pages. Illustrated. 11 sections. Clearly written. E & 
important facts, figures, pointers in everyday language. Ref. ‘in det. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS 


Developed by Experts for Sheet Metal Workers, a 
Mechanics. A Practical Er opedia in 10 Sectior ~ 
x 21125 Pages—350 Li ayouts—1600 Illustrations 100 1 Ke ey 
Facts. Fully indexed for ready reference in answering your layout 
problems. ote .- i. _ nn! —a metal work including Pattern 


Cutting, Patte Shop Procedure $ 


AUDELS "BLUE PRINT READING 


For Mechanics 3 poor Covers all types of blue print reading 
including ship & air ne. 416 pages, fully illustrated. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 iMlus. 
eng mathematics from beginn ing How to figure correctly 
Easy, correct methods covering complete review. Illus. & Indexed 


AUDELS AUTOMOBILE GUIDE.......$4 


A practical quick ready reference book for auto mechanics rvice 

men, operators & owners. Explains theory, construction & rvie- 

ing ‘of modern motor cars, trucks, buses & auto type Die sel en- 

=, 1700 pages, a Stes trated. I de xed. A 
ndard book f 


AUDELS DIESEL ENGINE MANUAL... $2 


A practical, concise treatése with questions and answers on the 
theory, operation and mainter ance of modern diesel engines. 
Over 400 pages, fully illus. All details plainly brought ot, this 
book is of extreme value neers, operators & student 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all weldi 
machines for all mechanics. Over 400 pes es, a trated. C all 
methods of electri udir 


AUDELS MACHINIST & eas 
HANDY BOOK $4 


Covers modern machine shop practice in all its bran 

how to set up & operate lathes, screw and milling mac 

shapers, drill presses & all other machine & hand to 

pages, fully illustrated. Indexed. 5 sections, 1—Movrer en See 

2—L lue Prir at Reading & How to Dre i—C al- 
es for Machinists. 4—Shop rl — 

How to Use the Slide Rule 60 chapters Basy to read and under 

tand. A shop companion ur que 


AUDELS ELECTRIC MOTOR GUIDE $4 


Practical Information Covering Construction, Con entrol , Maintenance 
“« Wiring Hook aps of All the El ~ye Me c -& so Armature 
Winding. 1000 Pag llustra 


AUDELS ELEC. WIRING | DIAGRAMS $! 


210 Pages. Illustrate fives practical facts on wiring —- elec- 
trical apparatus. It s clearly how to wire apparatus for - 
tically all flelds < ne r city — diagram rad complete «& ‘cal 
explanatory. Highly s t Compan 


AUDELS PRACTICAL. 


A key to a practical understanding of Electricity. For mai ne 

tenance engineers, electricians & all electrical workers. 144 

Pages, 2600 a ~ Covers Eye electrical information ~ 
ndy for iding wiring for & Power. Indexed 


AUDELS RADIOMANS GUIDE 


A key to the practical understanding of radio including Frequency 
Modulation, Television, ete., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs, 914 Pages, 633 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index 


Covering 
l, com- 
air —_ ditioning 
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AN AUDEL GUIDE ISA Goop FRIEND! 


Step Up Your Own Skill with the Practical Facts and Figures of 
Your Trade. Save time and money with right methods, short cuts, 


labor saving ideas. 


CHECK NOW! Yow can look over any 


Audel Guide in your home. Start the Easy Payments if satisfied. 


ee ee ae CUT HERE oe oe mm 2 


IM ATL ORDER 


P AuDEL, Publishers, 49 W. 23 St., New York 10, N. Y. 


DAUTOMOBILE ous, care Pages 

——— GUIDE, soo Pag 

PLUMBERS & Steamfitters Guides (4 Book Set) 

| MASONS and Builders 

OBLUE PRINT READING, 416 Pages 

( GARDENERS & ot ae — ri Book k Set). 
OOIL BURNER GUIDE, 384 Pages 


(SHEET METAL WORKERS Hand 

SHEET os PATTERN LAYO 
DAIRCRAFT W . 
[ MECHANICAL, DRAWING GUIDE, 160 Pa 
OIMECHANICAL DRAWING & DESIGN, 4 


C ey DICTIONARY, 968 Pages . 


SS te & FIREMANS EXAMINATIONS, 


(MARINE ENGINEERS Han 
( ENGINEERS and Mechanics 


ELECTRONIC bt 216 ‘ 
ELECTRICITY $4 le LECTRIC LIBRARY, 7000 ee 12 Book Set). 
Geet, fn i, WV, vi, Vil, vin, IX, 


marked 
book or set ordered, 
book or set ordered until I have paid the 


Please 


mai} me for 7 days’ 
X) below. 
If I am not satisfied with Guides I will return them. 
AL, 400 Pages . . 

PENTERS & Buitders” Guides (4 Book Set) 


DIESEL ENGINE M. 


Guides (4 Book Set) . . 


MASTER PAINTER & Decorator, 320 P 


HOUSE HEATING GUIDE, 1000 Pages 
REFRIGERATION & Air Conditioning ¢ Guide, 1280 Pages 
Book, 388 Pages 
TS, 1100 ee 
RKER, 240 Pages ° 


ss , 
MATHEMATICS and CALCULATIONS, 700 Pages . 


MACHINISTS & hyo: ay a A Book, 1600 Pages. 
MILLWRIGHTS & Mec cs Gu , 1200 Pages 
POWER PLANT ENGINEERS: Guioe, 1500 Pa (= ‘ 
ages 
MPS, HYDRAULICS & Air yg 1658 re 
ides’ (8 Book Set’ 
uides (8 Book Set) 
Answers on Practical ENGINEERING, 254 Pages. 
ELECTRIC WIRING DIAGRAMS, 210 Pages. . ; 
“ELECTRICIANS EXAMINATIONS, 250 rane ° 
ELECTRIC DICTIONARY, Terms . e 
ELECTRIC MOTOR GUIDE, _ Pages 
PRACTICAL ELECTRICITY H nay , 1440 Pages. 
Bad hp ey POWER CALCULA ered 425 eters e 
ADIOMANS GUIDE, 914 + ° 
ag: es. 


» Xi, Xil- 


free examination the books 
I agree to mail $1 in 7 days on each 
and to further mail $1 a month on each 
purchase price. 


wa 
ae 


Dumnsdidindsdilllidasentiicst teatime 


$1.50 Each 
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SUCCESS IN AVIATION 


af 
through Embry @Q Riddle trix. 


AIRCRAFT & ENGINE MECHANICS 


We hove hundreds of urgent requests for 


A. & E. Mechanics -- 


key men in Aviation 


-- from airlines, oil companies, fixed bose 


operators, etc., 
Training ina C.A.A 


both U.S. and Overseas. 


opproved school 


is the quickest way to get ahead 
Embry-Riddle students learn fast with 


modern equipment 


working 


on live aircraft in airline-size hangars. 





ENGINEERING 


Embry-Riddle’s Design 


Engineering and 


Maintenance course offers you eligibility 
for A. & E. certification plus necessary 
basic engineering knowledge 

required to fill positions such as 


Maintenance Foreman 


or Field Service, 


Project or Sales Engineer 
~ If your aim is high, toke this course 





A.&E. 


COMBINED WITH COMMERCIAL 


Pilot Mechanics who con test fly the 
ships they repoir... executive pilots 
oble to service their own aircraft -- 
girmen with duol ability ore needed 


by aviation companies and operators 
Embry-Riddie combination training offers 


you the most in your aviation coreer 





COMMERCIAL PILOTS 


Flying holds o real future for 
Embry-Riddle trained pilots. A 
quarter-century of experience with 


30,000 students 


the best instructors, 


up-to- 


date aircraft, superb year-round flying 


weather... qualifications unexcelled 
anywhere. Instrument ond instructor's 
ratings ore also available 


Aviation needs you now! Never 


has there been 


such opportunity for you in Aviation. Start your career 


now of Embry-Riddle 
Airport. Write tedey for full 
of job opportunities 

AUTHORIZED G.! 

Cryy yr) 

Dean of Enroliments - Dept. 9! 

Embry-Riddle School of Aviation 

Miami: 30, Florida 


Please Prom: 
NAME 
ADDRESS 





Cy 





living facilities 


ntormation 








State 


TRAIN IN MIAMI-- 
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directly on the 


ond proof 


TRAINING 


1 am interested in 

oO A&E. Mechanic 

() Commerciat Pilot 

Oo Engineenng 

0 A&E. Combined with 
Commercial Pilot 

CD Flyina Mechanic 


oO Drafung & Design 


1 [Veteran 
Check One { AXsts Veteran 


AIR CAPITAL OF THE WORLD 








Letters 





Doing It with Mirrors 
Sir: 

I was particularly interested in your story, 
“Sun Furnace in Your Attic” (PS, March 
"49, p. 106), as I was, at one time, part of 
an expedition that dabbled in experiments 
with solar heat, back in the middle twenties, 
about the time the first successful experi- 
ments were completed in California. 

From my experiments experience, 
one thing stands out from this account: The 
profitable solar hours from this type of fur- 
nace could be greatly increased with a large 


mirror, pivoted on a swivel, and an electrical 
clocklike movement designed to keep the 
mirror focus with the sun and aimed 
the glass heat receptacle 

Our experiments convinced us that the 
old trick of using the focused ravs of the 
to start a fire with a magnifving glass 
was the best premise on which to develop 
solar heat, and 
start fires with a mirror 


sun 
recalling how we used to 
and a magnifving 
glass, where no sun was shining and some 
times with a flash-light and magnifving glass, 
I thought possibly those who are currently 
solar might this 


greater efficiency with their 


engaged in research use 
idea to reach a 
current experiments, 

M. PACKER 
St. Louis, Mo. 

Clock-run mirrors to concentrate the sun's 
heat have already been tried, but their com 
plexity and high cost, at present at least, 
would make them uneconomical for small- 
home heating. Also, since high temperatures 
are not required for house heating, sufhi- 
cient heat can be gathered from the sun 
without concentrating its rays. If such in- 
stallations become practical, they will prob- 
ably be most useful to large, solar-run, steam 
power plants that require high temperatures 


They're Both Fast 
Sir: 

I'll probably get my fingers rapped for 
beating my gums about an article written 
by a man who knows far more than I do 
(I’m just a 4th former in high school.) Nev 





Now Any AUTO REPAIR JOB 
Can Be a'Push-Over tor lou! 


IN LESS TIME—WITH LESS 
WORK—AND MORE PROFITS! 


No: tackle anything from carburetor to 
rear end on ANY car built from 1935 
thru 1949. And fix it quick, easy, right the 
FIRST time! Just look up make, model, 
and job in quick index of MoToR’s brand-new 
AUTO REPAIR MANUAL. Clear, illustrated 
instructions lead you step by step all the way. 


ONLY Manual of Its Kind! 

The engineer-editors of MoToR Magazine condensed all 
the meat of over 150 official factory manuals for you. 
They dug out all the information you need made sure 
every word and picture is crystal clear—and put the whole 

“works” into this one big 795-page book. 
Contains 200,000 service, repair, tune-up 
facts. 35,000 essential dimensions! More 


than 2100 cut-away photographs, diagrams, 
FE PA charts show what the clear text tells. 
Win Prestige! Earn More Money! 
MA N UAL COVERS ANY CAR MoToR’s Manual makes every operation 
BUILT SINCE 1935! so easy that you'll find yourself tackling 
Auburn Frazer jobs you wouldn't think of doing before. 
Austin Graham And you'll win added prestige and more 
Buick Hudson money in the bargain. 
Cadillac Hupmobile Beginners will find usable helpful guid- 
Chevrolet Kaiser ance on every kind of repair and service 
Chrysier Lafayette job imaginable. Experts will be amazed by 
Cord La Salle the time and labor-saving short cuts. Just 2 of the Many 
Crosley Lincoln This GIANT Manual is used by Army, : 
De Soto Mercury Navy, Technical Schools, and thousands Letters of Praise 
Dodge Nash of successful auto-repairmen. Now YOU “= : 
Ford Oldsmobile #can try it FREE-—for 7 days. Learn first- mal ie tote ae 
Packard hand how it can pay for itself the first few first 2 Jobs. and 
Pierce times you use it! saved me valuable 


Arrow SEND NO MONEY time eliminating 


Plymouth 
Pontiac Mail coupon below without money! SCHROP, Ohio 


Reo When your book arrives make it show 

Studebaker @ you what it’s got! Unless you agree it’s the “Instructions so 

Terraplane § greatest time and work saver you've ever SS pao 

seenreturn book in 7 days and pay noth- thing about » yn 

ing. Mail coupon NOW! MoToR Book De- Now working as me- 

} partment, Desk 28, 250 West 55th Street, chanic in big plant.” a 
SAM . 


New York 19, N. Y. — | ORDONEZ 
California 


Same FREE Offer Puttieiecthe Gasace Megasien MTOR) 
on MoToR’s 
TRUCK MANUAL BEUTY MiG) cee te ee asia le 


Covers E t job on 
EVERY truck me on MoToR BOOK DEPT. 
1936 thru 1946! Desk 28, 250 West -— St., New rine 19, N.Y. 


" 2 es 
aan ° All ty 3s 'G Rush to me @ nok you want 
fact me —. MoToR's New ‘AUTO. REPAIR. MANUAL 1 
will remit $1 a 7 days (plus 35c¢ delivery eneapee> 
$2 monthly for 2 months and a final payment of @5« 
one month after that. Otherwise I will return the book 
po pe in 7 days (Foreian price remit 88 cash with 




















order 
meter s ,euee REPAIR MANUAL. (Described at 
left.) If O » - wiht or $2 in 7 days, and $2 
monthly fo $ months , Se delivery char with 
final payment » > will return book bostp aid 
te 


in 7 davs Foreiqn price mit $10 cash with 


Clutehes, Axles, Brakes, 


covers many buses, 
contractor and 

road building equipment, 
stationary power machin 


ery. Check box in ¢ upon 
t } 


Print Name 
f 7 day 


FREE 


Print Address 





City 
Check box and save 35c delive y charge by enclosing 
WITH coupe . > payme of for Auto Repai 
Manual w SS f ; i ual Same 7-da 
arn-t 
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The Dark Continents 


of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusiasm, 
and the will to do? Do your personality and 
power of accomplishment ebb and flow — like 


a stream controlled by some unseen valve? 
Deep within you are minute organisms. From 
their function spring your emotions. They 
govern your creative ideas and moods 
your enjoyment of life. Once they were 
thought to be the mysterious seat of the soul 

and to be left unexplored. Now cast aside 
superstition and learn to direct intelligently 


these powers of self 
Accept this ree Book 


Let the Rosicrucians, an age-old fraternity of think- 
ing men and women (nota religion), point out how 
you may fashion life as you want it — by making the 
fullest use of these little-understood natural faculties 
which you possess. This is a challenge to make the 
most of your heritage as a human. Write for the Free 
Book, “The Mastery of Life.” Address: Scribe J.J.B. 


“The ROSICRUCIANS 


San Jose (AMORC) California 


yes, even 


10 POPULAR SCIENCE 


ertheless, I would like to question a few 
points in Devon Francis’ article on Ultra- 
matic in the June issue [p, 139]. 

On page 140 he writes: “It (direct drive) 
gives extra acceleration fast,” while on the 
next page he says: “If you need a sudden 
burst of acceleration, just push the pedal 
to the floor. Back you go to torque-converter 
drive.” Now which does give the most 
positive acceleration—direct drive or torque 
conversion? 

Another question is how can one acceler- 
ate in direct drive between 15 and 56 
m.p.h.? Or can one? I saw nothing to hold 
the direct-drive actuating valve when the 
accelerator was depressed after the momen- 
tary release to shift the drive, but on page 
142 it says: “This opposing hydraulic pres- 
sure... gives youa choice between the two 
drives at any speed between 15 and 56 
m.p.h.” Lf governor pressure couldn’t open 
the valve before, how can it keep the valve 
open if the same governor pressure returns? 

Puiie EastTMAN 
Burlington, Ontario, Canada 


\t low speeds, torque conversion gives 
you the faster acceleration—it’s like going 
from overdrive in a direct-drive car back 
into standard third gear for a sudden burst 
of speed, At higher speeds, however, direct 
drive gives you the faster acceleration. 

Going back and forth between direct and 
torque-converter drive is entirely a matter 
of opposing hydraulic pressures. The higher 
the speed, the faster the governor travels, 
and the more pressure it exerts. Up to 56 
m.pA., this pressure can he ovcrcon by 
pressure from the accelerator pedal. Beyond 
that speed, it cannot. What may puzzle you 
is that the accelerator must be depressed 
until it strikes an abutment on the floor to 
actuate the pedal hydraulic system, 


Longue or Lounge? 
Sir: 

In the June issue on page 169 you have 
“Lightweight Chaise Longue”—which, ac- 
cording to Mr. Webster, should be “lounge.” 
Is this a trade name or merely a misprint? 

C. E. Cuaprper 
Mission, Kans. 


Neither Mr, Webster nor PS is at fault 
here. “Longue” is the French word for 
Thus “chaise longue” means “long 
despite its similarity, 


“long.” 


chair.” “Lounge,” 
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See how I give you practical ing. Read letters from men I GucteSe a \0 








experience building nee. cir- trained, telling what they are 
cuits at home with BIG KITS doing, earnirg. See the kind of 
OF PARTS I SENI. Illus- fascinating jobs Radio, Tele- 
trated book shows how you vision, Biectronice offer. FREE 
make extramoncey fixing Radios with coupon below 

spare time while still learn- 








pene, _ Coupon entitles you to “superhet’” circuits work, three 
FREE 1} ; “Getting Ac- reasons why tubes fail, locating 
quainted Receiver Ser- | ar repairing loudspeaker 
vee. Discloses short-cuts Ra- Ov 8 pictures, diagrams 
dio Repairmen use. Tells how FREE! Send coupon now. 


See for yourself how / train you at home to 


BE A RADIO-IELEVISION TECHNICIAN 


Want » gootoar jb In the fartarowion napto- You Build This MODERN RADIO with Parts | Send 


TELEVISION Industry? Want a money-making 

Radio-Television shop of your own? Here's your Complete, powerful Superheterodyne 
opportunity. I've trained hundreds of men to be Radio Receiver brings in local and dis- 
Radio Technicians—MEN WITH NO PREVIOUS . tant stations. N. R. I. gives you 
EXPERIENCE. My tested and proved train-at- SS W.- everything . . . speaker, tube, chassis, 
home method makes learning easy. You learn ' i | transformer, 
Radio-Television principles from illustrated f sockets, loop 
lessons. You get practical experience Lg , antenna, and 
building, testing, experimenting with ‘i . y, all other Radio 
MANY KITS OF PARTS I send. All r p ‘ Hi * iparts you need 
equipment yours to keep. i ; a ae ~ to build set. 


Make EXTRA MONEY In Spare Time 
The day you enroll, I start sending SPE- 
CIAL BOOKLETS that show you 
how to make $5, $10 a week EXTRA 
MONEY fixing neighbors’ Radios in 
spare time. From here it’s a short step 

to your own shop, or a good-pay Radio 
Television servicing job. Or get into 
Police, Aviation, Marine Radio, Broad- 
casting, Radio Manufacturing or Pub- 

lic Address work. And think of the 
present and future opportunities in the 
booming Television Industry. 


See What N.R.1. Can Do For You - 

Act now! Send for my DOUBLE FREE OFFER. Coupon J 
entitles you to actual lesson, “GETTING ACQUAINTED | 
WITH RECEIVER SERVICING.” absolutely free Over 80 

pictures and diagrams! You also get my 64-page book, “HOW | 
TO BE A SUCCESS IN RADIO AND TELEVISION— J 
ELECTRONICS.”" Tells how quickly, easily you can get 


JE. SMITH, president, Dept, SHES. "National Radio Instt a “Send You Many 


President, Dept. National Radio Insti- 


tute, Pioneer Home Study Radio School, Washington 9, D. C. § 
3 Other RADIO KITS 
I TRAINED THESE MEN@® 


Hes Own 


Radio Busin 
“Now have two Ita- “Earned a r MR. J. E. SMITH, Pres., Dept. 9HP3 H 
dio shops, servic- ’ gpare time cash to . National Radio Institute, Washington 9, D. C. 


ing about 200 sets A fe for = Course Mail me | Sample Lesson and 64-page book about how to t 


a month Highly -* , Tel “ 
} successful our first fi § win cess Radio and _ Televi ion—kElectronics, (No salesman 


will ¢ Please wr y 
year. is tops! call Pleas e ite plainly.) ' 


. ful AR- ‘int 
LEY STU bYv IN, DeSoto, ~sregaxti zing i Car § NAME 7 ' 
Missouri, teret, New Jersey. NAME, ...cccccccccccccccccscescscescccccccessecsecccees AGE. .ccccccesee 
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‘newoess TELEVISIONE wy 
INCLUDES be C Check If Veteran Approved For vcintas Under G. i. Bill ' 
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a few cents 
worth of materials 


BRINGS YOU DOLLARS!! 


Rich profits ore waiting to be topped in 
this mew field. New MIRACLE finish gives 
@ velvety, luxurious surface to rodios, 
tomps, toys, signs, store disploys, figur 
nes, auto doshboords, ond hundreds of 
other items. Moke old objects beoutiful 
ond scleable — moke new things worth 
much more with this soft, rich covering 
that con be applied to any surface, even 
if eld and worn 


Wave 
Your Own Lasting, 
Successful Business—Be Your 
Own Boss—Help Fill Huge Demand 
No Experience Is Necessary 


Yes, you con leorn in a few doys to stort 
MAKING MONEY! Everything you need is 
furnished, including fully detailed, illus 
trated instructions thot ore complete ond 
eosy to understand. Every point is exploin 
ed, to show you how to stort on the rood 
to big money, full of spore time, right in 
your own home 


EVERYTHING COMPLETE 


In addition to full instructions, you get oll 
materials that will enable you to stort ot 
once. A few cents worth of moterials con 
meon many dollars in return. You con earn 
up to $5.00 per hour ond more spore or 
full time. Boost your present income or 
stort your own profitable business. 


ACT NOW 


Grasp this opportunity TODAY — stort your 
own business. It's too good to miss! SEND 
NO MONEY — fill out the coupon ond 
stick if on @ post cord or in on envelope 
ond moil today for full details, FREE som 
ple of FLOK-.KRAFT covered mote?ic!, ond 
hundreds of useful ond profitable IDEAS 
Do it NOW — be first 


SEND 
NO 
MONEY 


“TNDUSTRIES 5 


olit. 


(OK, 


4 LU etc 


RAFT 


‘COAST angeles >, Cc 
Angeles >'-- 
Oeot. 1004 Se Los 

18 ; Jetoils! 
h me all the « 
Please ‘vs 


_—— 
§ NAME— 


B streeT— 
——— 
5 citY——_ 


; sate ——————S 
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| 


comes from an entirely different, Old French 
word—‘lungis.” which meant “lazy Thus 

lounge is also a place for lazy people 
Nest-ce_ pas? 


Old Trick with a New Twist 


Sir: 

After reading about slit called 
K-Veneer, in your April 49 issue, page 172 
I would like to make the statement that 
cooks and seamstresses have known of that 
principle for years, 

Seamstresses place small slits or clips 
around curves of seams or in corners to ease 
the material and make it lie smooth. Cooks 
slit the edges of frying meat, such as ham 
or pork chops, to prevent it from curling. 

(Mrs.) R. Hini 


veneer, 


N. Y. 


llion, 


No Need to Window-Shop 
Sir: 

Thanks to you and your April issue [p. 
148] for showing pix of the new Chrysler. 

I am the fellow who never goes near an 
automobile sales floor until the moment he 
is ready to buy. (Like a young man pur- 
chasing a marriage license: no need to win- 
dow-shop.) My mind is made up to dupli- 
cate our present job, a Chrysler Royal, 
within a few months. Your article assures 
me same will be no mistake. 

Frep B. Barton 

Akron, O. 


Flood Warning Rings Bell 
Sir: 

Your article “How to Foil a Flood” [May 
p. 190] was so outstanding I want to com- 
This article well suits the 

fire 
YEANISH 


pliment you on it. 


season of the year, job. 


and you did 
CRAIG 


Slatington, Pa 


Lead vs. Titanium 


Sir: 
read with considerable concern 


Waltz, Jr.. in your 


have 
the article by George 
Mav issue entitled, “New That a 
Novice Can Use” [p, 153]. 

For instance, a new lead-free house paint 
was described with the that it 
resists darkening when applied to houses in 
industrial areas where the ai 


Paints 


comment 


or nea large 




















Get the Facts About Our 


GREATEST OFFER in 17 YEARS 


ere's good news . . . big news . . . our BIGGEST 
EWS in 17 years. The equipment pictured at the 
ight gives a partial idea of D.T.1.’s remarkable new YOU 

ombination of shop-method, home-training aids. UIPME NT 

Now you can use ond keep ALL of this equipment—PLUS T 4 | $ EQ 

other major training aids — to prepare you at home for a rower 

rand future in the fast-moving field of TELEVISION .. . Work over 
RADIO .. . ELECTRONICS. 


Send for FREE Information 


Mail the coupon today. See how D.T.1.‘s amaz- 
ng, newer, training methed helps you get started 
oword a GOOD JOB or your OWN BUSINESS in 
one of America’s most promising, thrilling fields . . . UeessY . 
that includes Television . . . F.M., Train, 2-Way When you complete 
Taxi, Aviation, and Broadcast Rodio. . . industrial your training, our 
Electronics . . . and other fast-developing branches. effective Employ- 
ment Service is 











Home Experiments 


In addition to well-illustrated lessons, you re 
ceive 16 shipments of Radio-Electronic parts from evailable to you 
which you work over 300 instructive projects—includ without extra cost, 
ing the building of (1) a commercial-type CATHODE to help you get 
RAY OSCILLOSCOPE that helps you get practical! started. mW 
Television circuit training, (2) a double-range R-F 
SIGNAL GENERATOR, (3) a jewel-bearing MULTI- j f 
METER and (4) a quality 6-tube, SUPERHET RADIO * ~~ F R-F SIGNAL 
You keep ail of this equipment. Ul / GENERATOR 





se — 
ou also ¥ = ' 
» MODERN CHICAGO 
; LABORATORIES 
Train quickly, using a wide 
a a ‘ ! peng Ge ayer <-> 
includes tt } : < fi ment. D. T. I.’s new labs are 
p.t.l. eon atl training vase : y among the finest of their 
of meets oa help y° | S kind. Ample instructors . . . 
. Mo » “easier at home. every major training advan- 
ya en ain = : tage. Write for details! 
and other - <F; “ 
the march One se ac- | jag) |). «MAIL THIS OPPORTUNITY COUPON NOW! 
fascinating | arkable ) SS, ame : 2a? ee we wee ‘ar tee eee oe . 
aa dvant- ji 
e training “ i DeForest’s Training, Inc. 
e that spec ' 2533 N. Ashland Ave., Dept. PS-F-8 
pone progress Chicago 14, Illinois 
y 


p. T. |. Exclusive! 
i“. 


learn fast 





Without obligation, give me complete facts showing how | may moke 
my start in Television — Radio — Electronics 


DeFOREST'S TRAINING, INC. — ii 
CHICAGO, ILLINOTS 


Affiliated with the De Vry Corporation 
Builders of Electronic and Movie Equipment City 


Street Apt. 
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contains sulphurous fumes. Users, however 
must realize that to have a paint that will 
resist darkening, they must sacrifice dura- 
bility. 

A virtue is also made of the fact that 
these lead-free house paints are self-cleaning. 
Here, again, it should be recognized that 
they are self-cleaning because they chalk 
off and carry the dirt off with the paint. In 
other words, the paint does not push the 
dirt off but the paint itself wears away and 
carries the dirt with it. 

Pictures are shown of a lead-free paint 
and a lead paint in Morgantown, W. V., 
which reveal considerable darkening of the 
lead paint after a relatively short time. It 
is not brought out, however, that such condi- 
tions are relatively rare. Sulphurous gases 
in general do not darken lead paint. Only 
hydrogen sulphide does that; the ordinary 
sulphurous gases found in most industrial 
areas convert the lead compounds in the 
paint to lead sulphate, which itself is white. 

While titanium pigments have great merit 
in their whiteness and high hiding power, 
they are not chemically active pigments like 
the lead pigments. The lead pigments react 
with the oil with which they are mixed in 


a paint to form a chemical compound which 
results in a tough elastic paint film. No such 
reaction occurs when titanium dioxide is 
incorporated in the paint, and in that re- 
spect it acts just like all inert pigments, such 
as silica, magnesium silicate, barium sul- 
phate, and other extenders. 
Rospert L, ZiecFELD, 

Lead Industries Association 


New York, N.Y. 


Here is Mr, Waltz’s reply: 

I made no attempt to recommend any 
paint or type of paint over any other. I 
merely reported on new paints that are now 
available to the workshop-minded home 
owner who likes to do some of his own work. 
If there had been a brand-new lead paint 
fitted to the amateur painter’s needs, it 
certainly would have been included. 

I did point out, in the text, that it is the 
hydrogen sulphide gas that causes the 
blackening of lead paints, and that the self- 
cleaning process is a gradual flaking on 
chalking off of the lead-free paint. 

I used several of the new titanium paints 
and, in my amateur way, was able to do a 
pretty good, professional-looking job, 


Country Doctor 


The Pipe Mixture 
with the KINDLY de sanmenael 


— i a a= 


—_——~< 


Pipe this—for a Hit! 
Yes sir, Country Doctor comes through every time 
at bat with a cool, smooth smoke. TOPS in flavor. 
Slow-burning, as you like it. Mellowed for 
Mildness by a rare blend of the World’s Finest 
Tobaccos. Nothing could be more satisfying! 


TRY IT TODAY! SMOKE IT FOR GOOD! 


If your dealer does not have it — write Philip Morris & Co., 


The Pipe 
Smoker's 
ECONOMY 
LUXURY 


25 
Pleasureful 
Pipetuls for 

25¢ 


Ltd., Inc., Dept. $29, 119 Fifth Avenue, New York 3, N. Y., 


enclosing 25¢ for full size package 





]4 POPULAR SCIENCE 





INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws ~ 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor'’, containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention’ form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-H DISTRICT NATIONAL BUILDING @ WASHINGTON 5, D. C. 















































CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
92-H District National Bidg., Washington 5, D. C. 


Patents Please send me copy of ‘‘Patent Guide for the Inventor’’ and also 
Record of invention’’ form. This request does not obligate me 


Trademarks eeen 
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City State 


Please write or print plainly.) 
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BUILD MUSCLE and VITALITY 


FREE B00 eae a Sree | 


CHARLES ATLA 
Dept. 1- ww 11S5€. 3rd St. 
New York 10, N. 


CHARLES ATLAS 


Dept. 1-W. 115 East 23rd St.. New York 10. N. Y. 
I want pro Dun T sion will help 


‘ ¥y. husky beds 
Send FREE bb 
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Aeronautica! University Approved Training meets ex 
acting standards of aviation industry, prepares for key 
positions, big opportunities 

Courses in 

AERONAUTICAL ENGINEERING, B.S. degree 

AERONAUTICAL ENGINEERING DRAFTING 

CERTIFIED AIRPLANE AND ENGINE MECHANICS 

ADMINISTRATION—including sales 
PRE-ENGINEERING: Special course for high schoo 
yraduates and veterans needing math and science 
Also refresher courses for Gov't Airplane and Engine 
Mechanics Licenses for those with aviation experience 


Oldest fully approved avia 
ne fac moe nm ¢ 


Nearerel fer Veterans. Send fer 
¢ Opportunities in Avia r th I BY 
AERONAUTICAL UNIVERSITY ae 
Dept. 89, 116 S. Michigan Ave., Chicago 3, III. 














TRI-STATE COLLEGE 


B. S. ENGINEERING. —Courses in Civil, Elec 

Mech Chem Aeronautical and Radio 

DEGREE IN Television. Also Bus. Admin., Acc’t. and 

Sec. Science. Visitors welcome. See beauti 

27 MONTHS ful campus, well equipped laboratories 

66th Year. Graduates successful. Enter Sept., Jan., 

Studentsfromal!l March, Ju Write fer Catalog. 

over the world. 589 College Avenue, Angola, Indiana 


aoe 
THR 1} 
@ With Sunshine’s exclusive CHRISTMAS LINE—MADE 
IN OUR OWN STUDIOS, smartly styled box and imprint 
creations. Low priced. DeLuxe personal line. SAMPLES 
ON APPROVAL. Write today. Accept FREE 10 Christmas 


Gift enclosure cards 


SUNSHINE ART STUDIOS, Dept. PS-8, 115 Fulton St., New York 8, N.Y. 









































E PLASTIC TRAINING 
COURSE 


Teaches you to make beautiful, valuable 
plastic articles. Free with each order for 
$2.00 of plastic. Clear sparkling Lucite or Plexiglas 
masked sheets 4%” x 4” x11”. Four sheets for $2.00 
prepaid and receive training course free. Order today. 


PLASTIKITS . . . Lawrence 10 , Mich. 


LEARN MEAT CUTTING 
e—In Spare Time 


Get into the vital meat industry. Concise ra 
Home Training based on 25 years pr« wom instruc 
tion methods used at National's famous resident 
school, Prepares you for bigger pay as Meat Cut- 
er. supervision 

n your ow 

ime permits. Diploma 

pare hours into money. Send for FREE bulletin 


tay. No obligation 


National School of Meat Cutting Inc.. Div. 0-81, Toledo 4, Ohio 


TINY RADIO—REALLY WORKS 


FITS IN YOUR HAND! Works on new 
PERMA-CRYSTAL" so it NEVER 
NEEDS TROUBLESOME TUBES, BAT- 
TERIES OR EL BCTRIC PLUG- 
INS’! Easy to us Plays for 
nothing—Should last for years 

Beautiful Red Plastic Case 


programs | 
B. of Ala. says in 
a ‘ onderful 
SEND ONLY $1.00 .°");, S&,, and pw 
$3.99 for postpaid delivery SENT COMPLETE READY 
‘ mple attachment mF , 
FoR BOYS & GIRLS o rice 4 


MIDWAY COMPANY DEPT. TPS-6 KEARNEY, NEBR. 


" phone WONDERFIt 
Or fer YOUR Tiny Ra 











INKY EW LORS 


Patent laws encourage the development of inventions. 


We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability. and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 


protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS . TRADE MARKS ° COPYRIGHTS 


1422 VICTOR BUILDING, WASHINGTON 1, D. C. 





McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
1422 Victor Building, Washington 1, D. C. 





I  ciciiccceninicitasictieisinitcinnaiicns 








City 











(WRITE OR PRINT NAME CLEARLY) 





Send me your Patent Booklet, “How To Protect Your Invention”, and also “Inven- 
tion Record” form at once. | understand this request does not obligate me. 
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Your stepping-stone 
to a BETTER-PAYING 


MACHINIST'S JOB 


Master shop work quickly 
with these books 
This big home 
und reference course 





Revised and Enlarged 
These 6 volumes give you not 
you the practical facts on only accepted methods and 
machines and methods you practices, but latest develop 
wed to advance in machine ments in machine shop work 
shop work. Take advantage enabling you to meet today’s 
experi- shop requirements and needs 
found in books, to 


study 
gives 


ot the other man’s 
ence as 
olve your problems 6 volumes, 2645 pages 
your ethciency wit! 2747 illustrations 


THE AMERICAN 
MACHINISTS’ LIBRARY 


This library of machine shop practice was written for 
ical men. It gives you the best methods 








increase 


for every kind 
shop work. It fully explains lathes, drills, and 
» tools and their operation, automatic screw ma 

S. gear design and product on, jigs 
wort metal surfacing. etc et« 
strated 


No MONEY 1 Down —Easy payments 
ooh X, AMIN. A’ r 1¢ YN Cc ;OU PON esse 


MeGRAw- —son CO.,.INC.,330 W.42 St..N.¥.C.18,N.Y. 
days free examit thon the AMERICAN MA 

TBR ARY if tisf ry iw nd you $ 

rice 75 is paid. If not 


SM 8.49 


AERONAUTICAL ) 
ENGINEERING 
Aircraft and Engine Mechanics (A& E) 


Train at the Flying Wing school—-New classes 
starting soon. Write for illustrated catalog 


Y Non thr TOP A. leronautical Institute 


NORTHROP Al@C RAFT, I 











S25 € ‘ca et Sathienen, ies Aagetes County, California 


ENGINEERING 2©otte. 





27 MONTHS 


Big Demand for Graduates 


ELECTRICAL, MECHAN- 
(including Television) 


AERONAUTICAL, CHEMICAL, CIVIL, 
ICAL and RADIO ENGINEERING 


Hundreds of young men are earning engineering degrees 
ognized institution each year—continuous opera 
erms start quarterly. Many students earn a 


{ their college expenses in this large industria 


petent instruction. Thorough intense 
Modern laboratory facilities including 
wind tunnel. Individua 


ym. Cor 
program 
s lab. and modernized 
tion emphasized 
a Engineering 
8 states and 21 foreign 
March, June. Send 
Enroll now 


preparatory courses 
countries. Enter 
ember coupon for free 
iformatior 


_ sessment COUPON TODAY -—————— 





SHORTHAND 
IN 6 WEEKS 


LEARN AT HOME—LOW COST 


Write 120 words per minute. Age no obstacle 
Famous Speedwriting system. No signs; no symbols; no ma 
chines; uses ABC's. Easy to learn and use. Fast preparation for 
a position. Nationally used in leading offices and Civil Service 
also by executives, writers, speakers. lawyers. scientists, students 
at college. Over 100.000 taught by mail. The very low cost 
will surprise you. Also typing. 26th year 
WRITE FOR FREE BOOKLET TO 














| INDIANA TECHNICAL COLLEGE 
| 


689 E. Washington Boulevard 
Fort Wayne 2, Indiana 
Please send me free information on B.S. Engineering 
Degree in 27 months as checked 
~) Chemical, Civil, 


Aeronautical 
_) Radio-Television 


| Electrical, _| Mechanical, 
| Name 


| Address 
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THING 
LEARN m sean 
CARTOONING 2s, JS 


METHOD! 

Same Stmpiises Method that has. helped 

train creators of teve Canyon r 

wi wy ‘Out ou Way 

x , The Neighbors.’ 

lers, . Sram As it woome, “te 

others Sen 10¢ for Pe ww 
ab y und full detail 


LANDON SCHOOL OF CARTOONING 
4928 Cleve. Transit Bidg., Cleveland 14, Ohio 


RE UNDER ARRES! 


Help Bring C to Jus 
CRIME D DETECTION! 
We have taught thousands this exciting, profitable, pleasant 
profession. Let us teach you in your own home. Learn Finger 
Printing Firearms Identification, Police Phetography Secret 
\ Service Methods thoroughly. quickly, at email! cost. Over 800 of 
ail American Bureaus of Identification employ I. A. S. students or 
pduates. We can prepare you for this fascinating work during 
spare time. Write today, stating age, for ‘Blue Book of rime.’ 


INSTITUTE OF APPLIED SCIENCE, 1920 Sunnyside Ave., Dept. 136-C, Chicage 49, iil. 


—Jewelry Repair Depts.— 


A GOOD BUY 
Broken Costume Jewelry — Brooches 
Pearls—Findings—10 pounds. . 
SEND REMITTANCE WITH ORDER 


B. LOWE, Holland Bidg., St. Louis, Mo. 


and many 











Pins — 


Rings 810.00 











Learn to Service and Repair 


ELECTRICAL APPLIANCES 


O% 9en your own electrical appliance service shop. Complete illus- 
rated course covering washing machines. vacuum cleaners. elec 
motors. house wiring and ee ease, Appliance 


»cluded. Send today for FREE BOOKLET wi obligation 


PACIFIC TRAINING SCHOOL 


7217 So. Greadwey, Dept. S- 98, Los Angeles 3, Calif. 


G. I. DIVERS! 


Don't let your training go to waste. 
Commercial Divers earn up to $80 a day. 
In your spare time you can do odd jobs 
clean pools or tanks. retr é ‘ 
outboard motors. locate sun 
Very LOW COST complete 
EQUIPMENT available—eit 
or shallow water 
Catalog 15¢ on request 
Other marine surplus — sextants, barographs, bells 
life preservers, M & T barge units, anchors, etc 


M & E MARINE SUPPLY CO. camoen. “New sense 





“7 DIESEL-AUTO 


ras HANICS Master All Phases 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 





| Get Complete Training | 





Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec. Service oan 
Public Utilities Shop-Method Home Training by 
Parts Dealers an Established Resident School 
rhea & T soni Bien Prepares you for Many Good Jobs 
= 4 as 28 
. P P ana, Opportunity is everywhere for the 
Industrial Maintenance trained Diesel - Auto Mechanic. 
Contracting & Excavating — ays throng with cars busses, 
s age . " trucks tractors. Garages and Serv- 
Business of Your Own ice Stations are kept busy. Fac- 
AND MANY other tories, ships, farms, railroads, gen- 
similar openings eral industry, are dependent upon 
engine power. Here's a dynamic, 
fast - growing field that needs 
As a National Schools graduate, trained men who know ALL phases: 
you are trained for ALL opportuni- installation, operation maintenance 


ties in the Diesel & Auto Industries. and repair. Now--National Schools 
offers you a practical, all-embrac- 


ing Diesel-Auto Mechanic's Course, 
EARN WHILE You LEARN including all of these advantages: 
Complete training, covering—Dieseis, 
With our es tical Master Shop- peed and Heavy Duty; Semi- NEW, ILLUSTRATED 
Method fome Training, you i Gasoline and Special Fuet BOOK & SAMPLE 
study it home in vour spare Engines AND Allied Mechanics. 
time, You receive Spare Time Basic Lesson Texts LESSON SHOW 
Work Lessons, which show you Diesel Installation 
how to earn while you Learn... Uperation— Maintenance SOW We tans 
for extra money and experience Diesel Chart Manual YOU...SEND 
You Learn by DOING Spare Time Lessons 
Engine Service Manuals FOR THEM 


Engine Repair 
TOOLS AND EQUIPMENT Drive Systems venny’s 
To make your training com- sadle o tric Power 
plete, we give you selected me- 1ermogynamics 
chanic’s tools and equipment, TOOLS AND EQUIPMENT 


illustrated below. including all- INVESTIGATE : 
metal tool-box as a regular > 
part of vour instruction Secure Full Information \ FOR 


WE GIVE YOU TOOLS OF YOUR TRADE co 
NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. » EST.1905 jiHl pit: 
FIND OUT NOW...MAIL COUPON TODAY 


NATIONAL SCHOOLS, Dept. 8-PSD 

4000 South Figueroa Street (Mail in envelope or 
tos Angeles 37, California pants on penny paptenre) 
Mail me FREE the book, YOUR FUTURE IN DIESEL-AUTO 


MECHANICS. together with the Sample Lesson. I understand 
I may keep and use the information with no obligation 





Name ose age 
Address 
City Zone. . . State 


5 Check here. if Veteran of World War ll 
eaevecenseeeesseaeseeeesesesacossacen 
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INVENTORS 


A patent is a valuable right. On 
the basis of a provision in the 
Constitution of the United States, 
Congress has established a system 
under which inventors may 
secure the exclusive right to pre- 
vent the unauthorized use, man- 
ufacture and sale of their inven- 
tions 
years. 
protection for his invention by 


for periods of seventeen 


The inventor secures this 


obtaining a patent. 


This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist inventors in 
the preparation and prosecution 
of their cases. Detailed informa- 


the 


obtain patent protection will be 


tion and steps to take to 


furnished upon request. 


Form below for mailing convenience 


EVANS 2. Co. Hk. Gane 


REGISTERED PATENT ATTORNEY 
440-) MERLIN BUILDING, WASHINGTON 6, D. C. 


VICTOR J. EVANS & CO 
440-) Merlin Building, Washington 6, D. C. 


Please send me without obligation a copy of your 
booklet “ 


with your convenient 


. 
together 


form. 


Patent Protection For Inventors 
Evidence of Invention 


e Address. 


PATENTS TRADEMARKS COPYRIGHTS 


20 POPULAR SCIENCE 








| 
| 
| 
| 





| More Than 3,000 R. R. Station Agents Needed Now! 





APPROVED 
Be a railway station agent in 4 to 6 months. Im FOR 
responsible work that's why the salary is VETERANS 
> S340 per month or more 
“rent about this oppe pets ity. Our place 
f quatified men is 1k We've placed hundreds: rai 
yur trainees and need theme that's why f 
yyment opportunities in America today. A deper ied ¢ 
locaied downtown. Start any Monday Part-time 
ull the facts— write today for free bookl« 
depends on your action today 


Omaha, Nebr 








Ask your 
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18th at Harney 


BOYLES eouses—Oes. 18 
Television, FM, Broadcasting, 


Servicing, Electronics, Aviation, 


Marine & Police Radio taught thoroughly. 72 weeks 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request. 


VALPARAISO TECHNICAL INSTITUTE 
— so3 ene cscinceten ind. 





SHOE REPAIR OFFERS BIG INCOME 


LEARN IN 12 WEEKS bre You vn ur own shop 
earn big income as skilled shoe repairman Growing demand 
e\ “ut top wages for m who vw he 
tually w ) shoes 
es Schoo open to all fre Im te 
pree cr 30 haf oun ¢ xplains eve ryth ng 


may 
MODERN SHOE “REBUILDING “SCHOOL 
Dept 
361— 12th St.. a. Calif. 
Los Angetes 14, Calif. 


and 


2937 Belmont ave. . ‘Chicago 
806 


So. Figueroa St.. 
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Ve mana y magazine for HE 
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MAN ( CONSTR TON wor KERS Only $2.00 per year. Sample 


ENORMOUS PROFITS Arnone ¥ 


Write today for NEW FREE CATALOG 7 
book, ccnin, ae Genre, ane. 2 Start Now— NO ExPens 
ENCE LiTTLe “CAPITA Fart 
PROFITS x.L. mugen ‘MoLos.” 
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lodels and enoug wm a + 3 mole 
$1.30 postpaid 
Route 5, Dept. 3 
PLASTIC ARTS STUDIO Jaen 


™J Tan SKINS, make up FURS 


Be a Taxidermist. Double your hunting fun. We 
teach you etHome. Mount Birds, Animals, Fish, 
re? Fun and . Decorate 
home and den E'Money. tonne 4. tan for 
others. Big “rete in spare ITE TODAY 
100 pictures ey 

Hunters eet Be = -opy. It's FREE BOOK 

Send post card. State your AGE. 
poo dcn FF SCHOOL OF TAXIDERMY 
Dept. 2608 Omaha, Nebraska 





* 
» 
~ 
» 
e 


This big ” fire proof 
building is occupied 
entirely by Coyne, 


FIVE BIG FLOORS PACKED WITH MASSIVE EQUIPMENT 


Thousands of men and young men have come to our big training shops where we have floor upon floor 
packed with massive equipment to train with, to prepare for good jobs and real futures in the oppor- 
tunity fields of Electricity and Radio-Television. For many years, these fields have offered great oppor- 
tunities to trained men. With new developments, including E Jectronics and Television, they will continue 
to grow and offer even gre ater opportunities. W hy be satisfied 


with a “no future” job? Many ‘one operation” jobs that exist LARGEST OLDEST BEST 
/ i 


today will not last. Prepare for a good job w a <p for 
valid chops af Ci NE in Chicago eye EQUIPPED SCHOOL OF 
NOT “HOME-STUDY” COURSES [TS KIND IN THE U.S. 


Our famous Radio-Television Practical-Technical method gives you practical 
experience on a massive outlay of equipment. Not by corresponde nce but actual 

Mail Coupon for 
> 
Big FREE Book! 


shop work plus necessary technical training. You are trained right ‘here in the 
great Coyne shops that have been training men and young men ion over 50 years, 


ELECTRICITY 
INCLUDING INDUSTRIAL ELECTRONICS 


tig future in Power Plant Work, Mo- 
ws, Armature Winding, Home and 

Factory Wiring, Appliances, Retriger- 
tion, Maintenance, Hlumination, etc. 

blectricians are — ms ma eve vs oe “a 
lifetime job 


x ad 
. Send for ‘BIG TREE MROOK. 


RADIO-TELEVISION 


A great field now, even greater growth 
head. Here at COYNE you're trained 
for Construction, Testing, Trouble- 
Shooting on Radio, Public Addresa, 
Sound Units. Training includes FM, 
Television Servicing, etc. Many Coyne 
trained men in good jobs or own well 
paying Radio-Television businesses of 
their own. 


Whether you prefer Elec 

tricity, or Radio-Televi 

sion, train on actualequip 
ment at Coyne. We have 
a big, fully illustrated 
book on each course, and 
we'll send you the one you 
want, or both if you want 


to consider both fields, 
without obligation. Mail 

coupon—TODAY. 
eee 

B. W. Cooke, President ’ 
COYNE ELECTRIC AL AND RADIO SCHOOL 
500 8. Paulina St., Dept. C¥-73H, Chicago 12, Ill. 
Send me the book, or books, checked below and 
details of your training offer. ‘his does not obligate 

me and no salesman will call. 

C] ELECTRICITY © RADIO-TELEVISION 


ELECTRIC REFRIGERATION 


This valuable training now included with either 
course means added opportunities. 


G. 1. APPROVED 


NON-VETERANS who are short of cash can finance 
most of their tuition and pay in easy monthly pay- 
ments after graduation. Many earn while learning. 














5. W. COOKE, President 


COYN E ELECTRICAL AND 


RADIO SCHOOL 


500 So. Paulina St., Dept. C9-73H, Chicago 12, ILL. 
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ADDRESS..... oe 
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CITY 
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eA WONG ar armen You Wonk wom ARADREONE Ammar | “x.azine Get- 
— 
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‘A GOO for only 


, == 10c 


instead of $1 
For all 5 Courses 


ars Go, Pal! 1 prove 
| can make 
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Georse "Seay t Guilder 











“The Jowett § 

le the greatest i» the 
world!” says &. F 
Kelly, Pryvcel 01 


jor 
Ationtc City 





wot Greatest 





Enjoy My ‘Progressive Power" 
Strength Secrets! Me 10 Easy 
Minutes o@ Doy—Without Strain 


I'l. teach you the ‘Progressive Power Meth- 
through which I rebuilt myself from a 
dectors condemned to die 

© strength records 


a 
ders, give you a man-s 

exes and @ Hock-like 

pack your whole body so « 

you! Yes, I'll jam you with 

fidence to master any situation—to win pope 
larit r © get ahead on the i Through 
ny . < ts bring to life new powe 
in you inside “! out, unt are fully 
atisfied tr you want to he, 


PROVE iT 10 YOURSELF ia one wieat 


i only 1 w 
np slete rok ame 
Seow to Deceme © "Muscular He “Man.” 


th that surge : "tarough your muscles 


$0 GET NOW MY S guriaing COURSES 
(Valued at $5 
All in 1 Great Sconpiote Vo lume 
Packed wih How- To- Do-It Pictures! 


7 sory LO 
ie 





oO Bay TenAas 


nk of 


FI 
wn ON} 


wW 

—-: tt hack ot vou 
ey will be pren 
nde 


oro B00 
FAMOUS STRONG MEN! 


Jowett Institute of prasient Cue Dept. PS-98 
2 30 Fifth Avenue, New V 


Georg a. "te return mail, 
ne ’. 


« 

5 Muscle futiai ng Cogrecs. 

Che 2 ng a Mighty 
Mv 


ne Muscu 
or postage and 


a ADDRESS 
euaeeeeeeueneaeseseuns 
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LAWN 


MODERN wmower 


FO LAWN MOWER SHOPS 
FIX-IT SHOPS 


GOLF COURSES © PARKS 
101 OTHER JOBS 
Sharpens All Reel Type Mowers © 
Hand. Power or Gang @ 10 to 20 
Minutes @ No Dismantiing @ No 

Extra Attachments Needed 


SHARPENER 
PRICE 


5241" 


< 


‘r 
tor remain tn plac 

ening is in process 

is sharpened in same 

Grinding head rides on five ball 

bearing races. Fasy to 

Also chaspons ‘named knives planer 
blades. Big profit maker. Own sur own business. 
Send Today for FREE Hiustrated. Bulletin No. 11-C1 


Yes. anyone. Me — ‘“— dd 
hypnotism, 
s 


hypnosis 
instruction a 


Send for 
HYPNOTISM 
REVEALED 


Hypnotism record 


elf . 
MELVIN POWERS, Professional Bypnetist, 1324 Wilshire ‘Dept 58, Hollywood 14, com 


FREE BOOKLET—For Those Who Suffer From 


TOOTH DECAY! 


Tells What You Can Do About It 
Learn the amazing story of Deaf Smith County, Texas. where 
tooth decay is practic ally unknown. The booklet, “The Trail 
Began in Texas,” will be sent you absolutely free. Just write 
your name and address on a penny postcard and mail to 


L. M. & W. Company, Box 309-D, Marshall, Mich. 


S/0UX a€ 


FREE 
CIRCULAR Stour nis $b 


Get set NOW for steady, big-pay jobs in 
Diesel, Tractor and Heavy Equipment. 
Interstate’s practical home training gives you the “know- 
how” for success and security. Investigate! 
SEND POST CARD FOR FREE INFORMATION 
INTERSTATE TRAINING SERVICE 


4035 N.E. SANDY GLVD., PORTLAND 13, OREGON 


Powerful MIDGET RADIO 


“Outperforms them all” 


Plays anywhere! No electricity needed 
Carry it in your pocket. Guaranteed to 


Play on tocat stations. Costs nothing to run. Lasts indefinitely 
Patented electron power unit gives sensitive big radio clearnes 
and tone. Handsome red plastic Gx3x) case: single contro 
tuning. Includes everything. radio, 50 ft. antenna, lead-in 
ground wire, insulators. super sensitive headphones All for $5 

Pay postman 84 balance 

SEND SB onali COD. charge 

ONLY postage. Hurry 

oo LABORATORIES 


0.8 


No Tubes! 
No Batteries 
No Plug-ins! 


to play- 
aise to boy! 





« Specialize in fields of opportunity 


VERY course of study at this school is geared to an expanding industry. Here 
the young man can secure practical, specialized training in various technical 


fields, plus a solid educational background in the basic sciences. The curricula keeps 


pace with technological developments and the demands of industry. 


BUILD YOUR CAREER IN 6 TO 36 MONTHS... 


Because of continuous year-round study, a service course and on to technician and 
B.S. Degree may be carned in 36 months. The professional levels. Each course is complete 
unique concentric curriculum permits — the in itself and serves as a prerequisite for 
student to pass step-by-step through a 6-month higher level study in the school, 


To Help Plan Your Future ... You are 
Invited to Request This Free 


Coupon Brings You This .. . 


The above new pictorial bulletin features 103 action 

photos of student life, fascinating experiments and 

well-equipped laboratories. Helpful data is featured on 
= career Opportunities in the above mentioned fields 


OVER 1500 STUDENTS 11 ntly enroll 
oe ere Sees — = MILWAUKEE SCHOOL OF ENGINEERING 
ab yaa gor Dept. PSM-849, N. Broadway & E. State, 
Milwaukee, Wis. 
Without obligation send me free bulletin 
Your Care ind more details on course in 


I I I | 


ACCREDITATION: I) 
approves the n 
Institute ot Elect 

ates and dl 

sin Charte 


=—_MILWAUK EE —= Terms start 


5 cHmL of ENGINEERIN Oct., Jan. 


April, July 


( ) Send 110-Page Catalog 
NAMI 
ADDRESS 


CITY ZONI STATI 
( ) Check here if World War I] Veteran 
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INVENTORS 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent. 

The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK BD. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 


937 Columbian Building, Washington 1, D. C. 





PATRICK D. BEAVERS, Registered Patent Afty 
937 Columbian Bidg., Washington 1, D. C. 

Piease send me full information on how 
to secure Patents & Trademark Registration. 





Name 
Street 


State 


City 
SSS SER RRR eeeee 





wav DON'T YOU WRITE? 


Veterans: This course approved for Veterans’ Training 


NEWSPAPER INSTITUTE OF AMERICA 


SuItTe 5729-m,. ONE PARK AVENUE, NEW YORK 16. WN. Y. 


, 

N 
i¢S « AIRCRAFT DESIG 
A her Me nc ow! 


ao 
sed Enrollment . 


Modern, 


pare you for jobs 


practical courses pre- 
in all phases 
and 


of airplane maintenance 


manufacture. Our comprehen- 
airplane de 
thorough design prac 
laboratory 


sive signing course 
includes 

tice plus 
eaperience 


DAY and EVENING CLASSES 
ompletely equipped airline- 
shops and 

quarters 
es eaployve 

werld since 1932. 


ACADEMY OF AERONAUTICS 


LaGUARDIA AIRPORT, NEW YORK 
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extensive 


i 


laboratories 
available. Our 
d all over the 


High School Diploma Required. 
For complete information, 
write for Catalog P 


iH 





gives bottled beer 
that tangy 
draft beer taste! 


< TAPPY 


¢C.A.SNOW é CO. 


REGISTERED PATENT ATTORNEYS 


WRITE FOR INFORMATION TO 


246 SNOW BUILDING, WASHINGTON 1, D. C. 


Hundreds of manufacturers 
have requested our assistance 
in locating marketable new 
products 


information, free. 


INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D. C. 











HIGHEST 
ROYALTIES and CASH 
FOR YOUR INVENTIONS 


Write for FREE booklet without obligation 
Gerveness. MARKETING CO. 
354 S. Spring St. (Suite C) Los Angeles 13, Calif. 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records. Without 
obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 


You should take steps to protect it by ao U. S$. Patent. 
Write me for ‘‘Record of Invention’’ form 


RL MILLER 
REGISTERED PATENT ATTORNEY 


B woorwortn Bidg., 35th Fioor, Dept. 89-C. New York City a 


li YOU WISH TO PROTECT YOUR INVENTION, 


ase sgnd me ‘‘Record of invention’’ torm 


anaes ae. 
Le eeeeeeeeeeee ee 

















INTERNATIONAL CORRESPONDENCE SCHOOLS 





BOX 7636-M, SCRANTON 9, PENNA, 


Without cost of obligation, please send me full particulars about the course BEFORE which | have marked X: 


Air Coeeieninn 6 and 
Piumbi ~h 

O Ait Conditioni 

© Heating OC Plumbing 

OC Refrigeration DC Steam Fitting 
Bay Courses 


Civil Engineering, Architec- 
eure Po Mining Courses 

0 Archi 

Oo Architectural asin 

O Bridge and Building Foreman’ 

O Building Estimating 

O Civil Engineering 

© Coat Mining 

O Contracting and Building 

© Highway Engineering 

© Lumber Dealer 

© Reading Structural - 

OC Sanitary Engineeri 

O Structural Drafting 


© Industrial Metallurgy 

© Machine 

OC Mechanical Drafting 

© Mechanical Engineering 

O Moid-Loft Work 

© Patternmaking—Wood, Metal 

O Reading Shop Blueprints 

a) Sheet. Metal Drafting 

© Sheet-Metal Worker 

O Ship Drafting 

O Too! Desi: 

O Welding Engineerin, 

OC Welding—Gas and Electric 
Railroad Courses 


O Structural Engineering 

O Surveying and Mapping 
Communications Courses 

DO Electronics 


Internal Combustion 
Engines Cou 
OD Auto Technician O Aviation 
O Diesel-Electric 
C Gas Engines 
Mechanical Courses 
D Aeronautical Engineer's, Jr. 
Oo Aureraf Drafting a Flight & Engineer 
O For, oundry Work 
0 Heat Treatment of sactess Oo 
O Industriat Engineering C Steam Electric 


© Locomotive Engineer 
© Locomotive Fireman 


Loco: 
D Railroad Section Foreman 


Age Home Address. 


O Ship Fitting 
O Tootmaking 


Steam Engineering Courses 


C2 Steam Engr. 


Veterans: 


This lifeline has a dead- 
line! Grasp it and you're 
on your way to greater job 
security, more responsible 
work, higher pay. Delay 
and you’re apt to lose out. 
For training under the 
G.I. Bill is a limited offer. 
To benefit you’ve got to 
act. 


You have 400 famous I.CS. 
Courses to choose frorn. 
The coupon brings full in- 
formation. Take a minute 
right now to check the 
course that interests you. 


is 


Textile Courses 
O Cotton Manutacturing 
D Loom Fixing OC Rayon Weaving 
O Textile Designing 
O Woolen Manufacturing 


Business and 

Academic Courses 
© Accounting OAdvertising 
O Bookkeepin 
© Business A ae 
© Business 

Certified 

mercial Art 


Cost Accounting 
© Federal Tax © First Year College 
D Foremanshi tench 
© Good En -~ C High Schoo! 
O Higher 
0) Motor Trathe ar) ‘Postal Civil Service 
© Retailing 
D Retail Store Management 
O Salesmanship D Secretarial 
OC Sign Lettering 
O Spanish © Stenography 
© Traffic Management 





City 


Working Hours AM. to 





Present Position 


Employed by 





Length of Service in 
World War I! 





Canadian residents send coupon to 


Enroliment under G1. Pete pts A me Special tuition rates to members of the Armed Forces. 


Schools Canadian, Ltd., Montreal, Canada. 
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seeereeceeeee . 
Here’s How CREI Prepares You for a 
Professi 1 Career with Ind Ree ized 
rotessional Career with Industry-NRecognizec 
Training in a Minimum of Time 


RADIO—ELECTRONICS 
TELEVISION ENGINEERING 


raduates of CREI residence school are preferred 
by industry because of their training and ability. 
This recognition is the reason that CREI men 
quickly find good jobs. With 22 years of practical 
teaching experience in these highly technical fields, 
CREI offers an outstanding faculty, modern and 
complete laboratories, shops and equipment 
New students are accepted twice monthly and each 
may advance as rapidly as he is capable. The basic 
course with one specialized course requires an average 
of 20 months to complete. CREI is recognized as one 
of the country’s leading 
technical institutes, Its 
work is of college level. It 
prepares the young man 
for a good job in industry 
in &@ minimum of time. 





Approved rs Veteran's Training 


APITOL RADIO ENGINEERING INSTITUTE 


An Accredited Technical institute Founded in 1927 


Mail coupon for Free Catalog 





Capitol Radio Engineering Institute, Dept. 188A 
veoh & Park Road, N.W., » Waingres 10, D. C. 


send Me your 
f teres w it 


+ fade cach bole 


Name Aue 
Street 
State 


i am ent t Send information of 
training wu GA. B Home Study Courses 


City Zone 








Lifetime Income 


Clean and Mothproef rugs and uphol- 
stery ‘‘in the home © public build 
ings. Start full or part time, Gross 
profits up to $15 and $20 a day o 
EACH service man, Easy to lear 


oN TN 
Your Own 


BuSiness 
aA quickly established 


DURACLEAN cleans by absorption! No scrub 
bing, soaking or shrinkage. Dirt and grease 
vanish . . . matted pile rises colors revive 
Furnishings used again same day 
DURAPROOF resists moths and carpet beetle 
Your service backed by a National Money Back 
4 Year Warranty 

We furnish enough material to return your total 
investment. EASY TERMS. Send for FREE 
booklet . . . full details, No obligation 


Duraclean Co. 9-188 Duraclean Bidg. 


Deerfield, Illinois 
Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 
if rested write or wire 


ANTA MOTIVE TRADES INSTITUTE 


54 tvy St N.E Atianta. Georgia 





f the thern Agsociation of Private Trade Schools 


Veterans ask about G I Trainin 





PAYS BIG! SEND FOR FREE, BIG, ILLUSTRATED 
CATALOG NOW! No obligation Graduates report making 

substantial incomes. Start and run your own business 

Men women of all ages, learn easily. Course cov- 








TELEVISION SIMPLIFIED| ; 


by MILTON 5S. KIVER 


Here is the book chat brings the tremendous opportunities in 


the field of television within your reach. Authoritative, up to 
the minute, and crystal clear, this great handbook covers trouble- 
Shooting and repair. Hundreds of vivid illustrations show 
@yery part, every circuit—how they are built, the roles they 
% and their operating characteristics, EXAMINE IT FREE! 
—MAIL THIS COUPON——-———-; 
VAN NOSTRAND COMPANY, INC Pop. sect. 8-49 | 

so Fourth Avenue. New Vern 3. New York 
dm Television Simplitied.** Within 10 days I wit! | 


r return th book or send you 82.00 after examination and 


rath for two months (86.00 in all) plus a few 


SUCCESS-SECURITY- RESPECT 


asaMasterWatchmaker! 
APPROVED FOR VETERAN TRAINING 


Learn today’s cop mechanical profession at the world’s 
best-equipped school of its kind. Individual in- 
You graduate with 
ready fo Start your own 


largest, 
struction, day or evening classes 


complete watchmakers’ tools, 


business or work for established jewelers. 


SEND FOR FREE 116-PAGE INFORMATION PACKET 


WESTERN PENNSYLVANIA 
HOROLOGICAL INSTITUTE 


WORLDS LARGEST WATCHMAKING SCHOOL 


Desk 39, 808 Ridge Ave.. 
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Pittsburgh, Pa. 





ers Sales, Property ement. OT ee Loans, Mortgages, 
and related subjects. MTUDY A IME o> in our classroo me Le 
big cities. Dip oma awarded. G 1 approved. Nationally kno 


WEAVER SCHOOL OF REAL ESTATE (Est. 1936) 
1S E. Pershing Road Dept.PS Kansas City, Mo. 





Idea) for garages, + rag —— shops, 
work shops, ete. . pacity—30 to i 
ratio. Dimens , ‘ : x ‘a 2x 5 si = will hold 18 ft 
3/16" 7 x 19 cable or 16 ft. 4” cable. Rust-proof all 
bronze bevel cut gears. ONLY $9.95! For $2.50 extra we 
can furnish larger pulley that takes up to 35 ft. of 3 16” 
cab ~" or 25 ft. of \%" cable le 
19 hi-carbon galv. 3 . contre rab we ft. 
Same in \%"-Tiee f ' 4 tric 
drill, Reg, $18.95 95. Both items postpaid, 
Money-back guarantee. C.0.D.8 with $1.00 deposit. 


B A M DISTRIBUTING CO., P. O. Box 1343, Dept. A 15, Tacoma, Wash. 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 
occupation for 





Send name, address, age and 
FREE ART TEST, to find out your ability. 


ART INSTRUCTION, INC. 
8149 Art instruction Bidg., Minneapolis 15, Minn. 














Build Your Own 
Rotary Type Lawn 
Mower 


We Supply Cutting Unit 
Complete. 


NU-WAY 
LAWN MOWER 


Write for 
FREE Circulor 


Price $ 1 2.50 


Why Pay More 


NO INCREASE 
IN PRICE 


TRACTOR-LITE MFG. CO., spirit vane, iowa 





Ge’ RADIO, TELEVISION 
and ELECTRONICS 
Master All Phases 


Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 


YOU 
Build This 
Superheterodyne 


You receive complete standard equip- 
ment, including latest type High-Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 


YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 


You will use this professional instru- 
ment to locate trouble or make 
delicate adjustments—at home—on 
service calls. You will be proud to 
own this valuable equipment. Com- 
plete with test leads 


R. F. OSCILLATOR: 


This is one of 

the interesting 

units you will 

build. You 

learn how 

audio-frequency 

energy is generated 

and radiated by a vac- 
uum-tube circuit 


AUDIO OSCILLATOR: 


An electronic 

device, which 

produces audio- 

frequency sig- 

nals for modu- 

lating R.F. (radio frequency) carrier 
waves, testing A.F. (audio frequency) 
amplifiers, speakers, etc. 


T.R.F. 
RECEIVER 
@ Youbuild 
several 
T.R.F. Re- 
ceivers, one 
of which, a 4- 
tube set, is shown 
here. You learn construction, align- 
ment, make receiver tests, and do 
trouble shooting. 


GOOD PAY 
and Unlimited Opportunities 
in JOBS LIKE THESE: 


Business of Your Own 
Radio Manufacturing, Sales, Service 
Broadcasting Telecasting 
Television Manufacturing, 
Sales, Service 
Laboratories: Installation, Mainte- 
nance of Electronic Equipment, 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Com- 
panies; Oil Well and Drilling 
Companies; Engineering Firms 
Theatre Sound Systems Police Radio 
And scores of other good jobs 
in many related fields 


YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 


Checking action of condensers 
Experiments with cathode-ray 
principles 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid-bias, grid- 
leak and infinite impedance detectors 
Practical experience in receiver trouble 
shooting 
Application of visual tester in check- 
ing parts and circuits 
Experiments with inverse feed-back 
Advanced trouble-shqoting 
. and many, many others 


Complete Training by Practical 
Resident Trade School, Est. 1905 


The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern residence 
school, are adapted to your training 
in your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 


Both Resident and Home Study 
Courses Offered 


You 
LEARN BY 
DOING 


You receive 
special labora- 
tory experi- 
ment lessons 
to show you 
how to build 
with your own 


hands various wane 


National Schools, Sesh 8-PS 
4000 South Figueroo Street 
Los Angeles 37, California 
Send me your FREE book “Your Puture in Radio’ and 
the sample lesson of your course. I understand no sales- 
man will call on me. 


You will find all lessons easy to under- 
stand because they are illustrated 
throughout with clear diagrams and 
step-by-step examples that you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts 
All parts are standard equipment. 


Shop Method Home Training... 


Earn While You Learn 


With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors’ radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 


DON’T DELAY! The Radio-Television 


Industry needs trained men NOW! 


For quick action, 
APPROVED mail coupon 
FOR 


VETERANS! today and we'll 
Check coupon below! tush you full in- 


formation. 














Free! pe, 
NEW, ILLUSTRATED 
OPPORTUNITY 

Tele) @e ttm ye tl a 

LESSON SHOW YOU 

HOW WE TRAIN 

YOU ... SEND FOR 

THEM TODAY! NO 

cost. NO 

fe) [aicr Bale), B 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. + EST. 1905 


Mail in envelope 
or paste on 
penny postal. 


BGR. ..ccccenescese 





experimental 
units such as 
those shown at 
left, and how cITy 
to conduct 
many tests 


ADDRESS .._. 
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BOOKS ON APPROVAL 


SEND NO MONEY, Just mai) the coupon 
for & complete set of 4 Big, Thick Auto 
Books. 20th Edition. Over 2700 Pages! 
Whether you are a mechanic or helper, 
expert or apprentice, auto owner or 
driver, take immediate advantage of 

this FREE EXAMINATION OFFER 

¥ MAKE GOOD MONEY NOW 

3 HOLD A PERMANENT 1/08 
j/America Wants its automobiles kept in 
gvod repair. Men with “‘know how’ are 
in demand, at big pay. These books will 
velp you get and hold an important job 
or give you a chance to go into business 
yourself now or later. Any man who 
by step HOW to half tries to improve himself can learn 
dificult repairs and 410 servicing and repairing by this 
——~ ER. eference method. Use the JIFFY 
lat. INDEX. to find easily understood answer 
in car any auto problem. These wonder books 
repared by eleven of America» great 
mobile engineers. Many hundreds of 
iab le illustrations. Send the coupon 





CAN YOU FIX IT? 


These wonder books tell 


improvements 
ign and operation. 
rine troubles and how 
rrect them well 
d. NDA 


Bae hg (2 year’s consulting privileges sic] 


att om wi ring di our engineers now given with 
, these books without extra charge 
Publishers Since. 1898 


ac- “20° 


Set of Auto Books 1 will 


Oye: 
us: 


WERICAN TERM EAT Society, 
exet Ave. at 58th » Chicage 37 
would like to AS your 4 Vulume 
y the delivery charges only. but if I choose I may return them 
press collect. If after 10 days’ use I prefer to keep them. I will 

82 and pay the balance at the rate of only $3 a month 
Include consulting service as offered 


Dept. 
mm 
824.80 has been patd 


e@ attach letter stating age. ‘occupation, employer's name and ad- 
and name and agarese of at least one business man as refer. 
lease give home 


ro 80% SAVINGS 


ON WAR SURPLUS 


iT. WT. ALUMINUM 
PIANO HINGE 


lengths oni" 4 14 

per length - 

HMEAVY DUTY STEEL 
PIANO HINGE 


rm 
; 


; 
= 


ER SHOCK CORD 


a 
$145 2a 


HEATING ELEMENTS ie 


' tag fo ae Set i four 96¢ 
6 VOLT DOUBLE 
SHAFT MOTOR 


e trac 
t 











NEW 10%, x 4 
WHEEL ASSEMBLY 


$988 
WHITE 


Our price onty 





Onty $995 


Prices F.O.B cago. Include approx 
“ivance te 9 
roOR FRE 





postage on orders paid 
er me 25 balance sent CoD 

CIRCULAR 

Dept. PS- 8 S637 W. 63rd 
Chicago, Illinois 
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BUILD YOUR OWN 
POWER LAWN MOWER 





WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 














WRITE FOR SAVE MONEY 
SAVE TIME 
‘ 
Now anyone 
can save time ital IT'S FUN TO BUILD 
one effort mowing field or lawn by build- 
their own whirl type power mower. 
Butid according to your own ideas and needs at 
small cost. Cut close to fences, walks. buildings, 
ete. Build in short time with parts and instruc- 
tions we furnish. Save hours of time and back 
breaking labor. Write t REE lior 
T & H MFG. CO., Dept. M-130 
811 E. 31, Kan. City 3, Mo. 


EARN $10,000 A YEAR 


ms =~ el » «meena 


Til 


! 
G 


The Rite-Way 
Mower 

Attachment 

Ball Bearing > 





Excellent opportunities for over 100 o« upatic 
mechanics, engineers. electricians 
$2 700 To START— “QUARTERS 
, AND SUBSISTENCE FURNISHED 

ADVENTURE, FUN. PROFIT. BIUCATION, CAREERS bh 
MERCHANT MARINE beelutely NON-MILITARY 
Write for your FREE BOOKLET 

INTERNATIONAL MARITIME INSTITUTE 

79 Wall st. New Vork 5, N.Y. 


WELDING asinine 
G.I. APPROVED—GAS AND ARC 


wrt on Monday 


TRAVE! 
the AMERICAN 





Pa for ; 
A & $ VOCATIONAL WELDING SCHOOL 


1212 E. 63rd Street, Opt. PS-8. Chicago, tilinois 


WAKE BIG MONEY sacs nccccnnc 
LEARN NOW WE TEACH YOU HOW UNITS 


CRLIONS « Sealed t init 








1 1 Veter Non-Veterans 
START YOUR OWN BUSINESS . . 
PRACTICAL TRADES S INSTITUTE, INC. 


University Av Minneapolis 14, 


ALL 
ft DATA 


THE PLASTEX In stry needs « on smal 
4 big produc tion a Lamp om | “ lee! k Stands. 
elties tn Plastex and Marble tmita- 
meconser? Lec material makes reg 
sellers Rubber moulds furnished for 
Small investment brings good re 
ore orders now being placed. Ambt- 
* for real prosperity. Our Free 
booklet will tnterest and benefit vou 


PLASTEX (MDUSTRIES, Dept. 2, 3400 Third Ave., 


. Wear Samp le Suit 


NOT i¢ 7 PAY! 


Here's an amazing plan! Write me 
today and I'll show you how to get 
a fine, all-wool made-to-measure suit 
for vourself to wear and show to 
friends. Just take a few orders, that’s 
ull! Here's an easy way to get your 
own suit without paying Ic, and also 
make fine cash profit on every order 
you take. You send no money, now 
or ever. Just rush name and address 
for Sample Woolens and Valuable 
Sample Sulit Coupor Act now 

W. Z. GIBSON, 500 S. Throop Street 

Dept. V-520. Chicago 7, Illinois 


WRITE 
TODAY 


Minn. 











store 
oduction 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 
larger earnings, and are bigger successes in business and 
public life. Opportunities NOW greater than ever before. 
Send for our Catalog 


ARTS and SCIENCES 


Letters: Public Health; 
Sociology; Physics; Chem- 
Business and Com- 

Agriculture 


Education 
Psychology 
Theology 

Statistics 


Courses in Philosophy 
Medica! Jurisprudence 
istry: Geology; Political Science 
merce; Accounting; Mathematics 


ENGINEERING 


in Electrical, Civil. Mechanica!, Drafting, Architec- 
tural, Steam, Aeronautical, Radio, Structural, Mining. Indus- 
trial Petroleum, Marine Chemical Diesel, Automobile, 


Refrigeration, and Air Conditioning Engineering. 


LAW 


Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical! Jurisprudence 


Courses 


McK inley- Roosevelt Incorporated.4610-AB,Sheridan Rd..Chicago40, III. 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


FOR URANIUM-ORES 


CREDIT PLAN—FREE LITERATURE 


FISHER RESEARCH LABORATORY Inc., 


Palo Alto, Callf. 


DEPRESSION INSURANCE ! ! 


Earn well even in hardest times by saving other people money: 

eople pay up to $5.00 or more per hour to have their vacuurn 

irons, refrigerators fixed wired, etc. When money 

millions of appliances will be repaired rather than replaced 

Money Now itt spare time with new system. Learn 

Electrical Appliance airir by making actual repairs! Pay u 

er for kits stra is, et from earnings while learning. 
Write for FREE Book CHRISTY TRADES SCHOOL, 2835 

Central Ave., Dept, D-S001, Chicage 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
40 years expert instruction—over 114,- 
000 students enrolled. LL.B. Degree 
awarded. All text material furnished. 
Easy payment plan. Send for FREE 
BOOK NOW —"Law and Executive 
Guidance.” [G.1. Approved. } 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 17-PS, 646 N. Michigan Ave., Chicago a1, mM. 


HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


Easy self-study course and up-to-date reference manual in one 
iow-priced book! Covers basic principles and functions, construc- 
tion, repair and maintenance of every part of the modern air- 
plane. 512 pages, 600 pictures, over 300,000 words! 2,500-item 
ndex! Specification data sheets of world's leading types of air- 
craft. Only $5.00—refunded if not fully satisfied after week's trial. 
NATIONAL AERONAUTICS COUNCIL, tne, so Dept. 808 
37 West 47th ‘Street ork 19, N. Y. 


RAISE HAMSTERS 


The new wonder animals from Syria. 
Often called Toy Bears. Delightful pets. 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
where. A profitable and interesting hobby 

or business. We furnish breeders and instruc- 
tions. Write today for free book 


GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 








MEN-IF YOU VALUE 


Your Future- 
read this 


FREE L. 


Tells You How to Win 
Bigger Pay and Real Security 


This book is yours without a penny of cost. ‘Your Future 
in Refrigeration and Air Conditioning’ tells you what's in 
store for you in this fast moving. big pay field. No obliga- 
tion. We want you to have this big, fascinating book. We 
want you to have the opportunity to read it—and to 
decide for yourself whether this is the field for you. You'll 
see pages of interesting pictures showing men on-the-job 
in Refrigeration and Air Conditioning. You'll read all 
about the fine opportunities in this amazing industry. 
This can easily be the most important book you'll ever re- 
ceive and read—because it concerns your own future! Re- 
frigeration and Air Conditioning has plenty of room for 
trained men—to handle good paying jobs in the many 
branches of this great industry. Almost unlimited future 
for men who know this work, Now you may learn Refrig- 
eration and Air Conditioning at home in spare time. No 
need to give up present job or income while preparing to 
step into a better job. Act now! Simply write your name 
and address on the coupon below and mail today. Get 
your free copy at once 


INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Avenue, Dept. X-2, Chicago 25, 


MAIL COUPON NOW wo Stiigation 


PP SSS SSSSSSSSSSSSSSSSSSSSSSSCCSSSh 
§ Mr. C. H. Smith, President, 

§ industrial Training Institute, Dept. X-2 

#2150 Lawrence Avenue, Chicago 25, Illinois 


§ Please send me a FREE COPY of “Your Opportunity in 8 
. Refrigeration and Air Conditioning’’ by return mail 


tn 
Name... 

' 

§ Address. . 

' 


eee ee eee eee ee eeee 


§ City and Zone 
Reeeeeeeeeeeees: Seana eee eaeaaeaeeaw 
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Learn this 
Profitable 


Profession 





Money- Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
@ single day giving scientific Swedish Massage and Hydro-Therapy 
There is big demand from doctors, hospitals, sana- 
iums and clubs, Graduates earn large full time incomes frow 
these or in private practice in their own offices. Others make gooa 
money from home treatments given in spare time. Learn this in- 
teresting, money-m aking pro — mn in your own home, through our 
study se Same instructors as in our 
nationally knows resident school, ou can win 
y) independence and prepare for future security 

| 


treatments 





by qual ng your Diploma. Course can 


| be cuetnel in 3 to 4 months Many earn 
Charts while they learn. Begin your training at once, 
Anatomy Charts & Booklet FREE 


nroll now and we will include, at no extra cost, 

y needed supplies. Fit yourself to help meet 

R ng demand for Scientific Swedish Massage 

Send the coupon at once for complete details 

Anatomy Charts and 32-Page Illustrated Booklet. 
TREE. postpaid 


—_——_—_——_- -—-— —_—_——_—_—— = 
THE COLLEGE OF OF SWEDISH MASSAGE 
Dept. 970-K. 41 E. Pearson, Chicago !1 
Please send me FREE and postpaid. Anatomy Charts. 
Booklet and complete details on Home Training 


32-page 


TRAIN NOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORNIA 
MAXWAUM TRAINING IN MINIMUM TIME 


ero TICAL ENGINEERING ond MASTER 

AVIATION Secuasnes since 1929 America’s Finest Aere- 

nevtical Institute... 7000 successful grodvotes ... MAKE MORE 

MONEY... MAIL COUPON TODAY. APPROVED FOR VETERANS. 
Beard and Room now available. 

send tree logue with til intermetioa. 





Without obli 











or 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIFORNIA 


| Brand new/ *LEXO-MAG 


RETRIEVER 


The 3in 1 TOOL with 1,000 USES 
* NO MAGNETIC SIDE PULL 
¢ FLEXIBLE AND RIGID SHAFT 
* EXTENDABLE TO ANY LENGTH 





“AL. 


~ Send Check or 


NO SIDE PULL gp‘ (ae 
ae “\ 
_ : MO te 


MAGNETIC SPECIALTIES MFG. CO. 


14 W. Pico Bivd., Dept. B, Los Angeles 3 
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Make Ur-Own Rotary Type 


POWER MOWER 


KEEN MOWER 

Model 49M—Just add electric 
motor or gas engine; concealed 
blade for safety,3cutting heights, 
142” to 3%”. Ball bearing rubber 
tired rear wheels. 18” cut. Cuts 
to within %” of sidewalk. Wght. 
48 lbs. America’s Greatest Power 
Mower value. Order Now! 


Price oon. K.c. 
Send chk. or M.0.—No COD’s. 


ATLAS EQUIPMENT CO. 


229 S.W. Bivd. Dept. SsP8 Kansas City. Mo. 








BUILD HEAVY DUTY MACHINES 


SAVE You can build, using our practical, 
UP TO 90% easy-to-read pians, all kinds of 
machines, for home, farm or shop—scooters, port- 
able sawmills, metal working machines, concrete 
machinery of all kinds, printing equip- 
ment, woodworking machines, midget 
autos, dish washers. farm equip- 

kTALOG HANDBOOK ment. freezers. tractors 
183 SETS OF PLANS wiICHOLS EQUIPMENT COMPANY 
VALUABLE INFORMATION bept. 02604 URVIS, MISS. 


Barber § Discovery! 














that checks hair loss and dandruff, now 
@ 
ARTHUR R. ELSON, Trichologist 
aeneY COPY—LEARN TO ORIGINATE! 
Course contains 26 tessons and over 600 illus- 
trati 
RAYE BURNS SCHOOL, Dept. S, Box 3583, Cleveland, Ohio 
Degree in 27 mos. Approved for 
art living expenses. 45th year 
Radio, Electricity. Enter Jan 


available to you in a home treatment kit. 
Write today for full details to 
137 Lewis Street Phillipsburg, N. 3. 
= , THERES 
MONEY * 
RAYE BURNS will teach you HOW to CREATE ORIGINAL 
CARTOONS at heme that you may SELL! $ 85 
joms. All for only 2&5 
Send name and address for free details. 
ENGINEERING_ 
BUILDING, DRAFTING, ETC. 
G Training. Pre pare in ‘ hi- 
cago, the Industrial Hub. Earn 
)ther shorter courses in Air 
Conditioning, Refrigeration, 
March, July, Sept. 
K-88 TECH BLDG., 2000 $0. MICHIGAN AVE., CHICAGO16 











EARN BIG MONEY Growing Out-of-Season 
Vegetables and Flowers FOR PROFIT/ 


Easy - No experience or equipment needed 

for top results. Start in your own home 

or yard. Grow any plant quickly “without 

soil.’ Giant yields. Order” Success Without 

Soil,” practical, tact-filled. Money making plans, dia- 

grams, photos. Clear instructions -start at once. Only 

$2.95 postpaid anywhere. Money-back guarantee 

B Send check of money order today and learn the 
big new opportunity methods of Hydroponics.” 

Or Send Postcard for FREE Ilustrated 

16-page Booklet on This Money Making Plan 


CHARLES C. GILBERT & CO., 840 W. IVY ST. SAN DIEGO 1, CALIF. 














WHICH OF THESE Sécetedttéy 
INTERESTS Zone MOST 


@Today, choose the job you want 
engaged in the work you like bes 
Acquire the knowledge that will he 
and have greater security. 


—and prepare for it. Or if you are already 
t, start training now for quicker promotion. 
Ip you to get ahead faster, make more money 


American School, founded in 1897 as an educational institution not for profit, can 


help you to reach your goal 
just as it has helped others 


during the past fifty-two TW ]t0 Qe Umm ea 


years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obli- 
gation, so send the coupon 
immediately. 


AMERICAN SCHOOL 


om ec. — Drexel at ‘58th Street, Chicago 37 





AMERICAN SCHOOL, Dept. GC-46, Drexel at 58th, Chicago 37, Ill. 
Without obligation, Please send FREE and postpaid, bulletin and details 

of the Subjects checked: 

-) PLASTICS ENG'R -) Accounting —) Drafting and Design 
Refrigeration ™ Electrical Engr. for Men and Women 
Architecture 4 Electricity-Pract. Radio 

and Building ) Electronics, Industrial High School 
Contracting | Bookkeeping Air Conditioning 
Practical Plumbing “ Private Secretary Mechanical Eng. 
Automotive Engr. = Diesel Engineering Shop Management 
) Aviation Drafting ~) Sheet Metal Pattern Tool Making 
Aviation Drafting Better Foremanship 


Business Management ~ Railway Training Machine Shop 
Operations 


Name ‘ Occupation. 


Address padeeseneencecd soenscnceses oes 
City erty: aca State 


EARN "$50 UP A WEEK...ON THE SIDE! LEARN TO WRITE 


While You Learn Watch & Clock Repairing At Home 


WITH OUR NEW 16 ITEM SELF TRAINING KIT | 
ENLARGED KIT Contains: WATCH TONAL TOOLS: practicing FOR BUSINES AND SOCIA SUCCESS: 


added feature) ee nies 
Watch Screw Drivers Greek Screw Driv 
Material Tr ase O 
jaug plus com pLere ¢ 
waTcHu ee and One o a REnAseees. | 
plus charges!) MONEY BAC $11. 75 ‘ost 


Paid 
Mmooenn TECWINCAL SUPPLY CO. 
Dept. 8 M ss New Vor 18. N. Y. 
Tool Catalo ~ —— with i or ay tw $.50 credited to Ist order 





inwprove — bandwriting at bome quickly with my sew instruction booss 
ress. Master all the secrets of better penmanship. Simpic eae 
y fiiustrated, highly endorsed. — wfoday. Write for: 0 
w to Become a Good a check ke Mashed. 
Business Writing Card Writing 
. Engrossing: Alphabets () Bird @ Complete Set 
$4.0 Enclose 10c for your name beautifully written and shading penpotnt 
A. Ziller, President, TAMBLY® SCHOOL OF PENMARSHIP 
439 Ridge Bidg. in Business Or 2 Years Kansas City, Mo., U.S 


GIGANTIC WAR EQUIPMENT MAIL SALE 





Prepare in spare hours for good pay in Televisten, Radio Amazing Valves, Fraction of Original Cost 
Sand Electronics. Train at home with Frank L. Spray- (We pay freight and parcel post charges in the U. S.) 


ary TELEVISION cteors 


berry, America’s outstanding Radio instruc 


tor. © A-C Power Plants $345.00 © Utility Clutches. 


Big Kits of equipment furnished. Build testers, @ Compressor Sprayers 99.50 © Briggs (3.5) Engines... 
sets. ete. VETERANS: Approved for Training @ Capstan Winches 24.95 e Briees (6.5) Engines 


under GI Bill. Rush name and address for de’ 


tails @ Multi-SpeedA-C Motors 8.75 © Power Shaft and Stone 


and 2 BIG RADIO BOOKS—ALL FREE! No @ Rotary Pump 3.95 @ D-C Welding Generator 89.90 


salesman will call. Write today! 


Also Hundreds Electrical and Radio Bargains 





| Sprayberry Academy of Radio, Dept. 55-0 Send card for complete sates catalog 
3444 20 North Wacker Drive, Chicago 6, lilinots LECO ENGINEERING CO., Box 908-PS-21, Lincoln, Nebr. 





ined i j Sirme asf Sor FREE BOOK, ‘‘Art for Pleasure & 
Trai Artists ore Capable of Earning i ully dese ribes = correspondence 


$65, $80 OR MORE A WEEK! 


pt tnstres tion service nd commercial op- 
portunities for you. TWO RT OUTFITS and other 
monthly 


You can learn to wd at heme in your features with training. Low cost—$5 


spare time the well-known VSA 
OOMte at DESIGNING 


TOONING ON complete co ‘ 
No previous » experience necessar y we 
teact ep-by Pp "r are 
now for 3 ase iting bb ) 
- t ve career. For 35 vears 
WSA yraduates have been 

—— 


WASHINGTON SCHOOL OF ART, Studio 138 R 
1115—t5th St.. N.W., Washington 5, D. C. 
send me full information and your Free Book, “ 
Pleasure and l’rofit 


Zor 
1 am entitied to training ender the ‘ce. 1 Bill. 
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SAVE UP TO 50% 


ON OUR SURPLUS 
SHOES 38% OFF! 


NEW U.S. NAVY TYPE OFFICERS 
BLACK on Cwenss 


juality leather 
manufacturer 

Sturedy 
linings 


‘ize 


NEW ALL WOOL ARMY TYPE 
REGULAR 7.95 BLANKETS 


3°95 


Choice A, 
GREY 
MMAKI 


Brand new oft ee 
warm blanket that fit 
double beds! Closely woven 
nap. whipped ends. Ideal 
homes, 


for cars cabins, 


essed Wo picnics or beach! 


NEW ARMY TYPE ARCTIC SLEEPING BAGS 


Down & Feather filled! 

Extra large—more foot & shoulder room 
Extra strong Talon Zipper closure! 
Forest Green color easy to roll! 
Water repellent inside and out P 
Hood may be used as a pillow! 

panes keeps its shape! 


type 








KINDLY SEND CHECK OR MONEY ORDER 


THE ELLIS GOLD COMPANY 


Dept. P-7: 86 North Market S#.. Son Jose 22. Calif 





REFRIGERATION 


Same Book Used by 
U.S. for G.I. Training 


Most Helpful, 
Biggest Selling 
Book on Subject 


This is the recognized au- 
thority, used by trade 
schools, manufacturer's 
training programs and by 
the U.S. for training thou 
sands of G.I.'s. It covers all 
ustments, replac- 

ind overhauling 

type of domestix 

ind industrial 


Written in pla a 


MODERN ELECTRIC ano GAS 
REFRIGERATION 
> 


tid 
THOUSE aad TURNQUIST 


t al language 
ctures and 17 work ng 
ns printed in 6 to & 

These are worth the 
the book to any 


928 Pages © 408 Illus. —_—‘rixeration man and are 
‘ rom an\ our 
Revised, Enlarged Edition ; 


There are 


efrigerator 


over 


nent at good ; 


Goodheart-Wilicox Co.. Dept. $38 
1321 S. Michigan Avenue, Chicago 5S 


MAIL ORDER 
COUPON 
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Learn 
How to 


HYPNOTIZE? 


your personal POWER! 
Courier . revealed are the secrets 
pd Practical hypnotism... that strange, 
— »elling force by which an expert operator 
ring others under his power Tie can 
oway ple at will—issue commands and be 
obeyed —virtually cast a spelt over his sub- 
jects. This sensational knowledge may make 
YOU a more dominant, masterful pe rsonality. 
iustrated SELF-INSTRUCTION 
COURSE in Useful Hypnotism 
Amazing lessons in simple, easy - to - under- 
stand language. How to select a subject— 
how tohypnotize by telephone—hewte make 
ou from hypnotism—mental telepathy— 
tage —— if-hypnosis—how to use 
im 0 con com- 

Cousuate petwre izvastion to conquer inbernernye 
ON LY $1 95 ooins pools ons, Movements tarting low price. Bat- 
isfaction guaranteed or at 
SEND NO MONEY! Simply pay postr : ) plus C. O. D. post 
age or send $1.95 and we pay we : back guarantee 


Order “‘liypr . 
“T3898. Wabash Avenue. Dept. 2 2H- ', Chicago 5, Iinois 


Aue ame t t 


Nelson- ‘Hall Co.. 


BARBELLS 


Finest Quality. $8.98 up 
FREE mee 

Send today for big new fully 

illustrated free catalog or BARBELLS 
Dumbbells Health equipment 
world famous $15.00 Dan Luri« 
and Dumbbell training courses w 
purchase 

DAN LURIE SARSELL co. 

Bept 170 8, 1728-58 Reckaw: 7. Breehiyn 12.8.1, 


Learn How to RAISE rare CHINCHILLAS 
@ We teach you how to raise these 
profitable fur-bearing rare Chin- For PROFIT 


chillas in your own home. Spare or 

full time. A billion dollar industry you can enter with small invest- 
ment. Equipment is simple, inexpensive. No previous experience 
needed. Chinchillas are clean, gentle ensy to han die. Fun to raise. 
FREE INFORMATION Send postcard plete ustrated de 


tails on how you can make mo t chilla No obligatior 


€ 
Barbell 
th every 











Write today for the facts! 


ALLIED DISTRIBUTORS, Inc. *e2c.05""C.itorme 


LEARN DIESEL AT HOME 
the famous HEMPHILL WAY 


Get big, FREE, illustrated cotal 
Shows opportunities in growing Diesel ~~ 
Trains. trucks. construction equipment ships 
ing rigs Ogging equipment. etc all use 
Get the training to enter > § 





feild of 


HEMPHILL DIESEL AND AUTOMOTIVE ‘SCHOOLS 
Department of West Coast University 
1601 S. Western _Western Ave., Dept. Ps- 89. _Los Anastes 6, Calif. 


2.200 GALLON 


SUMP PUM oe 


1'/ outlet — No screen to clog — fool proof 
The time texted Lokomo ump | pi t 


*/ 
ira : some ntake - ber be t - COMPLETE 
igh and carries a i, sc $22.00 
ontinuor ependabic - ; LESS MOTOR 
So ee ee $18.00 
it) MONEY BACK GUARANTEE PUMP ONLY 
‘ | LOKOMONA PUMP CO., Box 86, Royal Oak 2, Michigan 


HOLLYWOOD CHROME TRIM 


tee 
f« 





y 


moot ~ 
FORD HYDRAULIC BRAKE KITS 

s. Inst Hycdr t ‘ 
€ 

$75. oo. ! 4 

STREAMLINE mMODEnNizE your can 

$s 

' ear r 


T ‘ " ' 








mM. 25¢ 
3805 WwW Jefferson Oept Ps-8 Los Angetes 














to learn to play your favorite instrument 


‘in your own home without a private teacher B 
Leck of the die- SIMPLE AS A-B-C 


gram at the right. 
the famous oe Widow” Waltz 


Sagpeeer < 


FREE PRINT AND PICTURE SAMPLE 
U. S. School of Music,"88 Brunswick Bidg., New York 10, WY. 


two black keys near the mid- 
"LL get a big surprise when you start your U. 8 
School of Music lessons. You'll see how easy it is 


dle of the keyboard. From that 
you can find the other notes. 

to learn to play this simple Print and Picture way 
It's even easier than it looks 


As you strike them on the 
Here is the secret! You learn to play by playing. 


The first note on 
the music is “D. 
piano you'll be playing the 
melody of the famous “Me rry 
No long-winded explanations, No boresome exercises | 
You play real tunes by note with the first lesson. Sim | 


Please send me free booklet and Print and Pete ire 


Sample. I would like to play instrument checke 


Modern Elemen- 
amy S Harmony 


Piano Saxopho 
Guitar 
Violin 


Piano Accordion 


Organ 
Tenor Banjo 


Following the ot- 
SS 
= 
Widow” Waltz. Easy, isn't it? 
ple melodies at first, but you gradually go on to more 


ted line to the keyboard, “D” 
AND IT COSTS ONLY A FEW CENTS A DAY! 


is the white key between the 
Tov 
you should be playing popular numbers by note 


ar 
Other Resumes 


LEARNED QUICKLY 
AT HOME 


I didn't dream I could 
actually learn music with 
out a teacher. People hard 
ly believe I immed to 
play so well so quickly.’ “. Y 

oH. Cc . 


If you really want to learn music quickly and easily 
send today for our FREE 36-page Booklet and Print 
and Picture Sample. They'll tell you the whole story 
In truments supplied when needed, cash or credit 

8S. School of Music, 88 Brunswick Bldg., N. Y. 10 
Slet Successful Year 


Street 
City State 
Note: If you parent must sign ¢ 


Le 


Save 2¢ 


rre 16 years or under oupoen 


California 


| 

I: 

l 

[ 

! 

Name ° | 

(PLEASE PRINT) 

I 

! 

I 

—4 


—_— —_— 
*Actual pupil's name on request. Picture by professional model Stick coupon on penny poste: card. 


~ Send for this FREE BOOK on 





Be A MASTER PLUMBER 


Earn $15To $50 ADay 


DON’T ENVY THE PLUMBER—BE ONE 
Every skilled workman wil! tell you that Prambece —_— the best of it. 
WINTER and SUMMER the Plumber is busy at top No skilled 
Plumber is ever out of a job A re his opportunities with any 
plus the opportunities of pew ng h 
TO OLS ks) under Licensed 
BERS in one of the finest equipped schools in America. 
thoroughly — Lead 








ARTHRITIS © NEURITIS © SCIATICA 


If you suffer the agonizing pains of these diseases 
when the usual remedies have failed, learn about a ake you a Plumber. every branch is taugh 


specialized system proven for treating. This marvelous §{ FARNIN32 WEEKS WITHOUT PREVIOUS 
treatment is completely explained i in the Ball Clinic’ s Non ec like to work with tools you owe it to yourself to investigate. 


FREE BOOK. No Obligation. Write ine od ° ever work as an apprentice. Get free bulletin. Write now! 


oy Ms 
iy CP 


= 


ROVED. Our 24th yea 
UNIVERSAL PLUMBING SCHOOL 
819 HOLMES STREET KANSAS CITY, MO. 


"ADVERTISING MEN MAKE B 


NOW IS THE TIME TO PLAN YOUR FUTUR Elie DIRECT MAIL 
Big earnings of men and women in this profession—many make $5,000 to $10,000 yearly. 

Our Course makes it easy to learn at home in your spare time. Want a fine salaried job 

or the security and independence of your own business? Now is the time to start. No 

previous experience necessary. Learn Direct Mail, Mail-order, Copy, production methods |e COPY 
—complete plans for operation of your own business. Get Full Details Now! Send no 

money. A post card will do—but hurry! 


ARMSTRONG SCHOOLS, 7217S. Broadway, Dept. PS-8, Los Angeles, Calif. 


Electrical Training 














BE YOUR OWN BOSS! METHODS 





BLISS 


ELECTRICAL SCHOOL 


Intensive 32 weeks’ residence course in funda- 
mentals of industrial electrical engineering, 
including radio and electronics. Extensive lab- 
oratory, shop work, drafting. Prepares for 
electrical technician and engineering aides in 


communications, power, manufacturing, busi- 
ness machines, sales, service. G.I. approved. 
56th year. Enter Sept. 6, March 6. Catalog. 


7614 TAKOMA 2, B. €. Wy 
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Thousands of Parts AMAZING NEW NOVELTY gee 
pibdecitieeaiaie Our WER U KS Ss 8 L O N D 2 fay 


We have for immediate delivery genuine 
parts for all makes and models. 4x2 - ° 
4x4 - 6x4 and 6x6. All models from ‘4 ton in . . (out) 
to 20 tons. All makes: Autocar 
Biederman. Brockway. Chevrolet 
Diamond T. Dodge. Federal 
Pord.GMC. International. Mack fs 
Oshkosh. Reo, Studebaker 
White, Willys. and Jeeps. We 
have parts lists available on 
most models. Write stating 
model of Truck 


JEEP TOPS and CURTAINS @ Fascinating! ®@ Tantalizing! @ intriguing! 
« ing. 
(Weatherizing Kit). complete top with back curtain and side cutee tor you~ bet net tor o ° - You 
curtains with zip-in-doors. 5 windows, Waterproof OD. color f , 

shipping weight 40 Ibs. Wonderful value. F.O.B $39-50 
K.C 


TRAILER AXLE 
Heavy duty trailer axle suitable 
for maame type of trailer es®- S9 East Sth Street Dept. 194 New York 3, N. Y. 
struction. Also yoy — ome ~ Selcseeneieiene Pace ne nner ae . 
building of heavy farm trailers 
and wagons. It is a 12.000 lb 
Sion state iybe stcusi| | | 98 SPEEDMASTER TRAILER 
irailer axle complete with Timken roller ings. hu an 
™ hole 750 x 20 Budd Wheels. Without brakes. Axle is 2 HITCH AND BALL 
ches square and 69 inches between wheel mounting flanges ~ ~ 
d. width. AN EXCELLENT BUY POSITIVE 
ith Single Wheels $59.50 With Dual Wheels $69.50 : ‘ion 


Save $30.00 On teatae MONEY BACK GUARANTEE 
JEEP Spare Parts KIT oaie Try it at our risk. 


in k or / Libi« » s abl r | . 
riginally packed for Amphibious Jeeps. Also adaptable for Worth Send only $1.98 with order and we will 


li military and some civilian jeeps. Offered at our 8 | 3 ‘ 
low price of Sette $8- $4.00 pay postage anywhere in the U. S. A. 
Kit consists of the followmg parts FRIENDLY EAGLE 
4 177 Ketain he Grease 

1045 Millbrook Ave. Fresno 3, Calif. 








c - plus postage. 























COMMERCIAL TRADES’ GRADUATES GET 
THE BETTER JOBS because they gre PROPERLY TRAINED! 
Practical Shop Traiming tn 
Air Conditioning —Retrigeration 
‘ us 
Electricity Major Appliances 
Service, rrearpptirs iyrm & installation 


COMMERCIAL TRADES INSTITUTE 


200 South 20th St Birmingham, Ala. 
Schools 


Member: Southern Association of Private Trade 


‘La No. Roll) 


te te he te te te te te te te 8 


go! to TRAIN Veterans & Non-Veterans 


Hour! Ete we Link FOR ALL 
MACHINES 
Brand eee HYDRAULIC JACKS fry. OUST-O-VAG collects & $] 95 
a. 3 ton. Complete. limited supply ——e wees 3 a Sood 
; ~ —. gies. & nd Free Ship. 
te 


UTILITY GAS TANK | (2:05). -355. hee saw srinde 


vt s or sander attachment, 

















ming. Complete ra 
’ pcock. Ideal for email! mas “on ne “, stowe < wood lathe jie saw 
De Sen fo yunte 





for all ma 


SURPLUS POWER WINCHES Soe me oni 
or rear mounting. GARWOOD OR oan 3427.00 HEAVY CAST ALUMINUM BLOWER—ONLY $10 
ae 500 Ib. capacity 150° 110V, AC 50-00 cycles, cont, duty motor, deliver app. 100 C.F.M. For 
workshop, lab, kitchen, cellar, ete. Install yourself. Send for circu 


Surplus WINCH CABLE While They Last UNIVERSAL YONKERS CORP., 137 Alexander St, P-8, Yonkers 2, M. ¥. 
wo ft ength 1 ww length —E 
cable $25.00 tN. * $35.00 
25," nh 4 BBQ0o ah. meth 5” SQG.oe | F A W BOOK (a 
HUNDREDS OF OTHER TRUCK PARTS AND SUPPLIES. 
al ortese Ne good 30 days FOB. Ranese City. BOOK 


deposit required on COD ord Your FREE copy of ‘‘The Law-Trained Man’’ shows how to gain 
and greater earnings through Blackstone home law_ study 


UNITED AUTO DARTS (() Ail instruction material furnished including 18-volume Law Library 
& ye ee eo 
1901 TROOST-GRISOO-KANSAS CITY, MO, | | BLACKSTONE COLLEGE OF LAWoest i20:c%chietee (i 


A Correspondence Institution Founded in 1890 























———, Jet Per formance for Your Car with VAPOJET 


2,188,175 

water-ot vapor injector gives cree COUPON TODAYS —_——_— -— — 
AGENTS r ar a r vie ap Th r r ’ “ ' me Vape-Jet Kits tinclading carburetor 
WANTED ninates " mor k werheating. Many dapte copper tubing, fittings, ete. and illustrated 
ers of sensati i ¢ Vapejet repert ap t 2i04 ' «tions Enclosed is my check or mone) oder 


reg. gas. ¢ emplet e. easily in 


MONEY BACK SATISFACTION. GUARANTEE ‘ ake Ne. of ei Year 





VAPOUET MFG. CO., 11424 Biona Dr., Dept. F ea les aa 4, Call. 
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HERE’S EVERYTHING YOU NEED 
TO LEARN THE MATCHLESS ART 
OF LEATHER CARVING—AT HOME 


Now carve your own beautiful bags, billfolds, 
belts, moccasins, key cases—anything from 
leather—at one-tenth the cost. We supply 
everything: patterns, tools, leather, fittings, 
instruction books for craftsmen. Turn hobby 
into a business. Send $1 for big set patterns, or 


Cu 
Ke) _} SEND ONLY 25¢ FOR NEW CATALOG £102 
BURTONS LTD., 17554 Glendale Bivd., Los Angeles 26, Cali, Dept. H 


"or ©6QUINCY 
x8 COMPRESSORS 


TX-8 
available. ¢ lete Compre 


All sizes 
Tank Mounted Units—¢ eeeean © Units >" 
Flectric Motors—Gasoline Engines—Air Pres 
re Tanks—Painting Equipment Portable and 
mary-Farm Compressors 
Compre Equipment Built t« 
for t RE: t information Guan your 
vecifie requirements 
illustrated price 


$4780 


Write for new 1949—52 page BY yp catalog filled 
with thousands of new items an plus Bargains. Send 10c 
to Cover Handling and Mailing costs. 


MIDWEST SALES CO. 


2533 INDIANA DEPT PSs KANSAS CITY, MO. 


Build 


Build a better boat than you can —~ for the 
money! Save 35-55% Exclusive laminated 
ribbed construction, prefabricated for easy as- 
sembly. All popular types from simple car-top 
models to mahogany-decked runabouts, from 
$39.50 to $199.50. Send 10c for literature. 


Garth 789 BORDEN LANE 








YOUR 


OWN BOAT S=== <a 


$3950 


and up 





EMPLOYMENT 
* 

“Here I am at woslt making good money as a draftsman. 
ing in spare time at home. Today I feel secure in my job 
with machines, What's more, I feel I'm slated for promo 

. 

LEARN IN SPARE TIME—AT HOME! 
all. No interference with your present job. All the tools 
developed over 45 years of C.T.C. progress—prepares 
To prove to you how easy it is to learn 

LESSON. No charge for this lesson, now or 


STEADY 
' 
MORE OPPORTUNITIES 
FOR PROMOTION 
I'm glad I sent the coupon to Chicago Tech for that Free 
irial Lesson and found out how easy it is to learn Draft 
because the draftsman’s work comes first on any new 
project. And, in addition, draftsmen can't be replaced 
tion and more pay, because I see so many draftsmen ad- 
vancing to high-pay jobs.” 
(or at the College in Chicago) 
A few hours of*pleasant home study every week—that’s 
you need; drawing outfit included. With Chicago Tech's 
help, you train yourself step by step. This tested method 
men quickly for good positions in industry. 
FREE INFORMATION—SEND COUPON 
Drafting at home by the Chicago Tech 
method, we will send you this FREE TRIAL 
later. Fill out and mail coupon, or send 
post card today 


K-226 Tech Bidg., 2000 So. Michigan Ave., 
Chicago 16, Illinois 
Mail me FREE Lesson with information about big oppor- 


tunities in DRAFTING 


Name 


Address 


City Zone State 
naennceceneesaneneaenenenaannnet 


agree 





WOODSTOCK, ILL 
EVERYTHING IN PLASTICS 
AT ONE PLACE! 


Sheets—Rods—Tubes. Cements, Dyes, 
Drills—Supplies, etc. Casting Plastics. 
thing you need. Write for Free Catalog. 


FRY PLASTICS COMPANY 


Dept. 18, ‘Tees s. Vermont Ave.. Los Angeles 44, California | 














Carving 
Every- 


Learn PHOTOGRAPHY 


Win success in photography by spare time Home 
Study or at our famous Resident School in the heart 
of New York. Commercial, Advertising, Por- 
trait, Color, etc. 39th year. Write today! 





NEW YORK INSTITUTE OF PHOTOGRAPHY 


__Dept. ‘5, 10 W. 33 St., N.Y. 1, 


_——\_ WRITE FOR YOUR FREE « COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Presses. 
Illustrates the new KRW Hand- 
operated, Electric-operated and Air- 
operated Hydraulic Presses. 25 to 
100-ton capacities, 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., 


BUFFALO 3, N. Y. 
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DRAFTING 


DOORWAY TOSUCCESS! 


it's EASY to learn 


DRAFTING 
in a few short weeks with 


CEl SIMPLIFIED 
TRAINING AND COACHING 


Be like industry's leaders 
gho have used Drafting as 
ingboard to success 

a — account. freedom fror 


( 
‘and Qu ICKLY in your 

you get a job! You get pro 

fessional instruments and complet« 
draiting equipment at no extra cost 


CLEVELAND ENGINEERING INSTITUTE 
Extension Div. PS- 


2325 Chester Ave... Cleveland 14, Ohio 
Rue Mtl au “ “* Book she 


E encdtan? 


Salesman 


Sec velary 


TELLS HOW 
TO BE AN... 


SECURED FUTURE... 
FREE EMPLOYMENT SERVICE 


Enter one of the ‘‘substential earnings’’ fields through Hill's 

Success Pilon’ training. A lifetime opportunity to join thou 
sands of successful grodvates in positions secured through our 
nation-wide employment service. No matter where you live, what 
you are doing now, Hill's con train you by study at home or in 
the resident school. Big Free book shows you the way to sub 
stantial earnings and on assured future. G. |. Approved 


Hill's Extension School & Business University 
Dept. PS-89, 619 W. Main St., Oklahoma City 


k Hill's 


STATE 
ellg i 
nd training plan preferred. 
R 





Whitisher Micro 16 ) 


ae. : Pixie CAMERA 


—_- 








ACME NOVELTIES i's" Siin™ [as iiies we aur 


MALL SAW ATTACHMENT 


SAVE TIME AND LABOR BY EQUIPPING 
YOUR MALL SAW MODEL 60 with a 


ZMCO ANGLE-DEPTH 
ATTACHMENT 


WIDE RANGE FOR 
ANGLE OR DEPTH A tt 
Maximum Cut at 0+ 
Maximum Cut at ‘5 
Minimum Cut at 
Mini mun ‘ 5 
Light Wetg vty 
prac ! 
Make pertert fit 
evel cuts quick! 
with 


we, 
ae 


mey Bac 
ne aler Inquiries Ir 


INSTANT NICKEL Am 


NO CURRENT OR BATTERIES USED {950 post 
| — PAID 

1948 PATENT 
AGENTS 
WANTED 


ZIEROLD MFG. CO. 


Box 509-8. Burbank 8. Calif. 





Just Patented—Now every bo A. ptate. 
Ne equipment —— « ‘ 
Just rub. A blessing te 
Machinery and Ho pir ‘ 
vody, No poisonous epentece or ‘quicksitver. it 
! p ate te 
t a © mew, different. Dracticat. oe 
nomicat ny following ¢ matt 
aor a ‘: _ : ta © ~ftase r bby — plate fe 
lone y~ “back "guarantes. «4 few cents ¢ , 


instant ‘PUTING PRODUCTS. Dept. 8-7 3438 Se. Michigan Chocage 18, ti 
EYE- 

GLASSES 

BY MAIL 

16 Days Trial 


Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP.8. Chicago, Ilinois 


arn SHOE REPAIRIN 


ALSO COURSES IN HAT CLEANING AND BLOCKING 
PRACTICAL SHOP TRAINING 
@ Excellent opportunities for good jobs or a successful busi- 
ness of your own. Prepare quickly—practica!l shop work and 
shop Management taught by experts eles re is a field for a man 
who wants to be his own boss. Appr i for Veterans. Hel; 
in finding part time rh hile a s it npl oyment ser‘ 
e to graduates Write t nformation 


CHICAGO ScwooL oF ‘SHOE REDUTL pene 
124 E. 26th St Chicago 16, 11! 


S Success Plan! Make Big Money S 


Flocks, Sandblasts, Smalts, Beads 


All Purpose Spray Gun! Uses only 25 Ibs Air Pressure! 
NEW mien Field! New miracle Spray Gun & 
Accessories make Auto teri . r 
L es dt awers I 

ith miracle 
moves pains, 
etc. Thousands prof 

Parr “Ho m A 


BLASTO SPRAY GUN MFG. 
Dept. 23, 7007 Haas Ave. Los Angeles 44. Calif 


HANDY SEWING AWL 


Patented lock-stitch awl, complete with 2 
needles and reel of waxed thread at _ 
special price! Satisfaction guaranteed, ¢ 
money back. HUNDREDS OF USES—tew. 
ing and repairing leather goods, tents, belt- 
ing, awnings, saddles, sporting goods and 
others. Complete instructions. Send cur- 
rency, check or money order. Postpaid. 
RADEN SALES COMPANY 
Dept. 8, Box 625, Ft. Worth, Tex. 
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“s GOVERNMENT LICE 
seep <= ENGINE MEC 


EARN BIG PAY IN 


AVIATION 


- Start your aviation career 

— by enrolling in our MASTER 

AVIATION MECHANICS, CAA Ap 

proved 1 Year Course, a complete 

course in both airplanes and airplane engines 

G Our REFRESHER AIRPLANE & ENGINE MECHAN- 

tCS COURSE is designed for veterans or others with 

aviation mechanics experience. Either course is available to 
veterans under the G.1. Bill of Rights. Write today for con 

plete er 
LINCOLN AVIATION INSTITUTE 
UNION AIR TERMINAL LINCOLN, NEBRASK « 


PLYWOOD BOAT KITS 
$67.50 


(Freight 
Included) 





Build the 12 ft — 
V-Bottom ‘‘Sportsman — 
a own. Ready-cut kits include all hardware, paint, ete 
on all models as low as $29.05, freight included 
TAFT MARINE WOODCRAFT 
Dept. “R,"’ 636 39th Ave. N.E. 


Send for 





Minneapolis 21, Minn. 





AMAZING NEW CHEMICAL MAKES 


wer A PAINT! HOT A ae Looks Lew expenswe chrome tag 
‘ el new che utes chr like finish u 
no pi att a tant s 


*s]00 


4 I 
‘ ‘ando it. 
fin ish taste or y 


Seno no mone ¥! 


1 man amazing 
w = of $1 ( . ’ r 


~ send 


dres 
postase for es ore i 
hot eturn 





a, 
Sr hacbeat cathest 1. ERMAN. Box i147, ‘Hamtramck. Mich. 





SECRETS nag on a 
Actual methods, te 
naster hy pnotis 


habits. Self-hypnosis 

Ente — with amazing hypnotic 
vet , inderstand 

antee 


hypnosis 


s ow « 
photo- ert a (complete). 
EXTRA! Unique ARM -( Lock —anegl instruc 
< A ca « of —_ Po r oe in 
pnotism Course 








B-M POWER MOWER! 


For Modern Lawn Care 


Rrass-cutting drudgery with 


F 4 newest model self-drive, 
PRICED nree-wheel, rotary Dis 
r a 2h 


on ngine. Smooth. positive 


lutch Handlebar controls. 
Sturdy 7uncture- 


FULLY \ ) ~ =" rubber tires Shipped 
‘ completely ssembled. 
Sunnnt- Sire motels 
TEED mower 
sa 
Write 
LOW 


For FREE ' FACTORY 
Literature PRICE 


8-M MOWER CO., Box 66-PS, Bive Mound, Kansas 








‘“‘SURPRISE 
of the MONTH” 


It's new! A surprise package delivered to you each 
month—for only $1.00 including postage. 


Che excitement alone is worth a dollar as you open 
your package with a beautiful useful, tasty or inter- 
esting ??? in it. If you happen not to like one of 
your surprises, just return it and 

your dollar will be refunded. 


It's too much fun to miss. Give a 
subscription to your friends—and 
ee ein yourselt. $6.00 for six 
months, $12.00 for 12 months. Clip 
the coupon below. 


eee es @ e 
Surprise-of-the-Month, Dept. 1-H-8 
303 Guardian Life Bidg., Dallas, Texas 
OK! Surprise me! Enclosed is cash, check or 
money order for months’ subscription 
NAME 
ADDRESS 
city 


. MECHANICAL DENTISTRY 


To make Crowns, Plates, Bridgework, etc., for 
Dentists. Easy practical way to learn mechani- 


cal dentistry at home in spare time. FULL 
EQUIPMENT OF TOOLS AND MATERIALS IN- 
CLUDED WITH COURSE. Low tuition. Easy 
terms. Write for FREE BOOK about this money making pro- 
ession that is not affected by the machine age 
meCAnes Neeeees | of Mechanical Dentistry 
207 N. N. - Broad Dept. 889 Philadelphia, Pa. 


tary tro WRITE 


The Magazine Institute. a private school owned, operated. and 
staffed by successful writers and editors, offers an up-to-the- 
minute course in writing for magazines which makes it easy for 
beginners to get started in this rich field. You work in spare time 
at home. You may concentrate on either fiction or non-fiction 
Send today for the FREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED FOR 
VETERANS’ TRAINING 

2 . seccecece eer 
= The Magazine Institute, Inc. 

Dept. 468-A, 50 Rockefeller Plaza, 

Rockefeller Center, New York 20, N. ¥. 

Please send free catalog. without obligation, to: 








Name 
Address. 





© Check here if eligible under G. I. Bill 
(Inquiries confidential. No salesman will call) 
. . 
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HIGH PAY © SECURITY 


When You 


LEARN A TRADE 


Get ready for a _— a. hfetime job 

\ or a business of y own in one of 
these FIVE ESSENTIAL TRADES. 
Complete training under expert in- 
structors with practical experience 
prepares you to step into a good paying 
yob with a future and security. 
ELECTRICITY: Basic electricity Residential 
and Industna) Wiring and Apphance Repair 
PLUMBING: Every phase — pipe cutting and 
threading to complete installativns, blue print 
reading 


AUTOMOTIVE & TRACTOR: Engine overhaul, 
Transmissions 4 pe Generator-lgm- 
tun Systems, Tune Up 


DRAFTING: Coliege level training in general 
Machine and Architectural Drafting 


SHOE REPAIRING: Compiete practical train- 


ing includes recunditiuning and rebuilding 
Approved For Veteran’s Training 


NATIONAL TRADE SCHOOL 


DEPT.C «© 2610 Grand «© Kansas City 8, Mo 


Without obligation to me please send tull information 

on the course checked. 
~...Avtomotive and Tractor Technicion 
.Piymbing Electricity Shoe Répciring 


' 

' 

... Drafting | 
| 

' 

Nome . — . 1 
' 

' 

! 

| 

| 





ee 


! 
! 
! 
' 
' 
' 
' 
' 
! 
! 
_ 


WALKIE 
TALANIES 


ELECTRONIC 
Bound Powered Pence 
¢ , 

4 AL 

TELEVISION MEN ATTENTION 

ideal for Television tnstatiations 
Compicte two way CommunicationSystem 
e-0.0."s.5 , : " te sit. pay $7.5 » st 


pe 
NORTH EAST SALES CO. 
ws Modisen Ave. Dept. PS-2. Hew Tork. #. YT 





USE YOUR BOAT ANYTIME— 

for Fishing & Fun! 
ONE MAN PUTS IT ON TOP 
iples of counter balance 
Man Boat Loader virtually loads 


and leverage the 
a boat onto 


Employing the prin 
Superior One 
your car 
Rack has one moving part and 
channel bar mounted or oversize suction cv 
up to 54” outside : rht 150 Ibs 
ne agen at voun SPORTING GOODS ——s 


all steel 
boat 


is constructed of 
ips to carry a 


a 
RETAIL $28.75" 
Zypei SPORTS EQUIPMENT, INC. 
7-95 STATE STREET, LYNN, MASS. 
* Prices may vary slightly according to your locality. 
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Ball-Bearing SPEED WHEELS 


_juvenite Wheels iia" *tires 
45¢ 6” 


oe G5 
ball bearing) 

2.20 
2.30 
3.45 


(Semi-pneumatic tire. 


8x 1.25 1.85 10% 1.25.......... 

1.95 (0x 1.75 

2.20 12 = 1.75 
industrial Wheels for Heavy Loads 
10 x 2.75 Pneu. 6.80 
10 x 3.50 2-ply 10.55 
i2 x 2.00 
Bolted 
12 x 3.00 
Bolted 9.20 
4,00 x 8 2-ply..13.10 
4.00 x 8 4-ply 13.90 
16 x 4.00 15.15 


3.45 
5.25 6.90 
Bolted 5.20 
Bolted 5.40 

y 11.00 


ton 275 WC. 5.15 
Available Now —CASTERS 

Write for —« ars on all wh 

No. c.o.d. orders es F.O.B. our plant 


JIM BROWN TOY COMPANY 


1093 Home Ave. __ Akron ) 20. Onto 


LOTS $300 ix. 


In California's loveliest Garden Spot. on scenic shores of 
beautiful Morro Bay. Enjoy future independence with excel 
lent soil, soft water, wonderful fishing. hunting. boating 
bathing. etc. Grow fruits, vegetables, poultry. Perfect tem 
perate climate. Congenial community. Finest investment 


Free literature 
RICHARD S. OTTO 
Son Luis Obispo, California 


__lree Sample. / 


ig profits showing amazing GLow- 
E-DARK SPECIALTIES. House 
ao pictures, plastic novelties, 
religious and nursery objects, etc. 
Large manufacturer. Enormous de- 
mand. Sell on sight. Write at once 
for FREE SAMPLES. 
MADISON MILLS, D 
303 Fourth Ave. NEW 





Oeaters, . and 
Manutacturers! Our new 
prices will interest you. 


Low 





Dept. X X-S 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS 
39 years expert instruction—over 114,- 
000 students enrolled. LL.B. Degree 
awarded. All text material furnished 
Easy payment plan. Send for FREE BOOK 
NOW— "Law and Executive Guidance. 
(G.1. Approved] 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 17-PS, 646 N. Michigan Ave., Chicago aa, mm. 


¢ How to Make Money with 
; Simple Cartoons’ 


i book everyone who likes to draw should 
have. It is free; no obligation, 
Simply address 


ARTOONISTS' EXCHANGE 


Dept. 198-0 Pleasant Hill, Ohio 


x GIANT x 
ASTRONOMICAL TELESCOPE 


Ready for use. 6 ft. tripod. 100 diameters magni 

fication. (10,000 area magnification), Extra_eye- 

piece especially suited to observing Milky Way, 

Nebulae, Comets, Double Stars and Star Clusters 

Sun projector lens for watching sun spots. Full 

power and clear vision guaranteed. $15.00. 25°; 

deposit on C.O.D. orders, 

Shipped via Expres+ F.O.B. Manor 

Serres SCIENCE SERVICE 
MANORVILLE, WN. Y. 








DEPT. CT 











SURPLUS BARGAINS 


SPECIAL !! SPECIAL !! SPECIAL !! 
SEALED BEAM SPOTLIGHT ELEMENTS 


Here is an outstanding buy Brand new G. E. | 
or Westinghouse sealed beam elements. Perfect 
for outdoor lighting, display spots, window +. — 


‘ 


lumination, etc. 110-115V—300 
watts—5*,” dia. Ordinarily re- $ .00 \ 
tails for $5.25 each. Send full " ‘ 
amount with order 


3 for $5.00 Postpaid 


C & H WAR SURPLUS CATALOG 


Send 


10c 





—that is jam-packed with 
values galore for the factory 
home, workshop, farm and 
outdoors! New used and 
reconditioned items priced 


C & H SALES 


e Pasadena 8, Calif 








Buy Direct From Factory 95 
Write for free booklet +8 
and price list up 
INDEPENDENT IRON WORKS 
2416 East 23rd Street, Dept. Cc 





Los Angeles 11. Colif 








For CHAIRS, BENCHES, Etc. 


Send just 1 0c for o generous somple and price list of this luxurious 

padding. Availoble in all sizes in thicknesses from Yu to 1”. Set of 4 

Foam Rubber Bridge Chair Pods 12% « 13% « 4” or set of 2 Kitchen or 
Dinette Chair Pods 152 15% % ” each $2.00 complete. Set of 2 large Dining Room 
Choir Pods 15%) «17% % ” just $3.50—all Postpaid Quototions Submitted. Write! 


SANI-SPEED MFG. CO. 222/'309°°% ‘sas 
LEARN PLASTICS AT HOME 


Get 7 Big Kits with course—make useful 
attractive articles. 





Write for free catalog. 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 


1601 South Western Avenue, Dept. PS-89 


ASSEMBLE ra ish, 
YOUR OWN al: 
TRAILER Gay 


SAVE uP To 50% Cob Senter 


For less than cost of 1 erials alone, we ship complete trailer kit 


Los Angeles 6, California 


everything fits perfectly Factory finished panels & sub assemblies easily 
nd screwdriver 
with everything 


ONLY $395 


ssembled ina few hours with ouly a hammer, wrench 
“CUB” SENIOR shown above) A walk-in trailer 
shown complete. 10° long. 64° wide and 69° high 
FOB Los Angeles 

"cUB” SPORTSMAN Teardrop camper model) Aluminum body, steel 
frame. 127° long.6 wide. 5 high ONLY $279.50 F_O B Los Angeles 


Includes complete detailed information on both trader models 


DEALER INQUIRIES INVITED 
NATIONAL TRAILER STORES ermine anne. a 
los Angeles, Cali 


can 
acquire oe 


NIGHTS AT HOME! 
LAW °c. decree 
LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner 

You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction ... you learn by doing—han- 
dling legal problems—not by memorizing rules. 

Send for two FREE 48-page booklets, ‘‘Law 
Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Corr - d e I titutic 
417 S. Dearborn St. Dept. 883-L Chicago 5, ILL 


Send me your two FREE booklets described above, 
without obligation 





PEMNs cctacoances 


BPOon ccccaecceseeseccoss 





[MAKE MONEY IN 





LANDSCAPING 


Thorough training by Internationally known 

Landscape Architect to start your own 

business, improve your home or advance in 

this well paid field. Many Opportunities. 

Approved for Veterans. Send for FREE 

BOOK. 

NATIONAL LANDSCAPE INSTITUTE 

310 So. Robertson Dept. PS-8 Los Angeles 36, Calif. 











Hydraulic SPEED REDUCER “‘uses*" 
Variable Speeds and INSTANT REVERSE 


From ZERO to 700 R.P.M. FINGER TIP CONTROL 
For LATHES, REAMERS, 

TRANS SMISSION , 3 Output 

CARS, ILL ; 

CHINE Torque 

THREAD MILLING Adjust- 

TURES, HOME 

WOOD WORKING i ment 

EXHAUST FAN, > 

HOIST. GENERATOR, Zero 

OVERHEAD TROLLEY to 100 

PRODUCTION BELT 

OPENING and CLOSING _!ach 
DOORS, and MANY OTH Pounds 
ER USES Industrial or 

Home Use. Cost Government $300.00 
High Quality Precision Workman- 
ship, Case measures ” Longe. 7” & 


High, 61%” Wide, Inp and 
Output Shafts 54" diameter. Shipping Wght. 
25 pounds. 





ae wutiful Red Crackle Finish 


Only $54.50 


Prepaid 


it Y ‘¥- is requested 





2”"—8 thread Toa 


eposit must ac > 
quarts oi! 
va order nd 
ny ty - "lg, | andca Adapter $3 ext included FREE 


DIRZIUS MACHINE SHOP “‘L."* 1423-25 So. 52nd Ave., Cicero 50, Ill. 
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DARK ROOM VENTILATORS 


134,” o 414” 
D / 
WRITE 
THREE STEEL 


WORDS VENTILATE YOUR DARKROOM 


COLLECT $25.00 Value—PRICE® 7 >” set or $4.00 Each 


New government surplus. Air flows through these steel 


louvers freely due to the arrangement of baffle plates 
Light does not show through these ventilators. Hundreds 
——— of these vents have been installed in darkrooms. You will 





ZmaimzEsde = 


need two for your darkroom. Install one in or near the 
ceiling and one near the floor. $7.50 for set of two, 
or $4.00 each 

Pay by Money Order or Check. 25 dep. on C.O.D.’s. 


Prices are F.O.B. Fresno. Shipping weight 29 Ibs. for 
set of two 


ARMY SURPLUS SALES 


ADVERTISING SIGN [com rss _sezo'Feitre'Sieet __rreon, cat 


YES, MAKE $9.95 on 10-second demonstration 

to merchants. Write on glass with amazing mag- 

ic crayon and presto—a 5-color advertising mes- 

sage takes fire and glows like a brilliant neon 

sign! Three sales a day and $29.85 profit is for 

“lazy” men. Workers can double to triple that 

amount. FREE SALES KIT. Don’t wait. Rush 

your name and address on a penny postcard for GR 4 ry] E - A L 3 i 7 I 7 3 s C 0. 


EASTERN DIVISION) DEPT. H- DREXEL BLOG. PHILA 6, PA 











full details and complete sales kit—ALL FREE. 


Seen Cestiss ts, mammers_ -SLUM (GIVE-AWAYS)— 


PT. 

FOR SALE 

D 6) y 6) (J W a n f Novelties— Brooches— Pins— Necklaces— Rings, 
Etc. 10 pound—Sample Shipment.....810.00 

SEND REMITTANCE WITH ORDER 


..t0 go to College? B. LOWE Holland Bidg., St. Louis, Mo. 
.. or to enter a Profession? Build your own JET ENGINE! 


, Architecture. Nursing, Dentistry >> Order these plans today 
k, Osteopathy, Beauty Culture i. SEF PROSELLED BICYCLE Assemble 
Chirop dy, Lew, Medicine, ete.) 











¢ sin you r st $1 
Offi Pp iti ? es 2 HOW To MAKE EXPERIMENTAL ier 
t 0 | ENGINES, S« s awings with ine 
formation uctions 
ee or ge an ice SI on! wo > BOTH OF anove tone ende 
To get anywhere, you practically MUST Qnish High School : - =e a. wt SA rn — x 0. ae 
Fiks You on complete our simplified High School Course nh, SA) 2 Se k or Mon ' 
+ SPARE time t FAST as your time and abilities 
permit unteatent to reste dent school work—prepares you for 
college pre-professional examinations business, industry 
Standard texts furnished. Diploma. Credit for H.S. subjects 


already completed. Single subjects if desired. Low tuition, easy 

terms. American School, Chicago, est. 1897—endorsed by educa- HARPEN C/RCULAR SAWS ¥ 

tors. Finish your high school education NOW. Write TODAY! LIKE AN EXPERT 
| ~ No expe ‘ © nee 1 . ‘ tjustrments 


High School Course 
at Home aMany Finish in 2 Years 


wm ew we a 
pap eserenonyrnan Dept. HC- 6, Drexel Ave. at 58th st.. paererpceteny ‘SURE SHARP MFG. co... . Dept. Ka 


‘ Send me FREI { Ana, 

P subjects checked below. No ‘ebligation on my part 7 
C) High School Course } Diesel Engineering BUILO OR 

Electronics, Industrial ) Drafting and Design | BUY A LAWN Ld iia} 

Architecture and Building for Men and Women 

Automotive Engineering Piasties 





Business Management Private Seeretary No tiresome raking. The quick and easy 

Electrical Engineoring Mechanical Engineeriag way for cleaning your lawn, Picks : 

Elec. and Gas Refrigeration ) Aviation | up leaves, grass, acorns, sticks, and a ~~, paw 

Air Conditioning  Balesmanchip ‘ + Bass, “ 5, S, Ss ‘ 

" Railway Training ‘ combs the grass. Easily built from 2 ) . 
available parts. Mail 35c for complet« 

Vame plan telling you how. Catalog listing 

parts, and factory built sweeper, sent free with plan 

LEJAY MFG, CO., 123 LeJey Buldg., Minneopolis 8, Minn. 


Address 
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yrility comriee 
—, Uses! 


“Sav-A-Chore” handles loads up to 200 
»0unds. With bag attached it’s ideal for 
aundry, waste paper, rubbish, leaves, etc. 
Remove bag and you have a sturdy hand 
truck for hauling ash barrels, cordwood, beer 
cases, milk cans, bales of hay, steel drums 
and other bulky objects. It’s balanced... 
rolls easy ... up or down stairs. 
“Sav-A-Chore” has a strong, green crinkle 
enamel steel body and semi-pneumatic, rub- 
ber tired 10” yellow wheels. Height, 46’, 
base width 22”. Tough, detachable canvas 
bag is 24” in diameter, 36” deep. 
Order your “Sav-A-Chore” today at 
this special price. Send check, or specify 
C.O. ight Draft B/L. 


AMERICAN PRODUCTS CO. 


1106 S. Kirkwood Rd., St. Louis County 22, Mo. 


~ OPPORTUNITIES AHEAD! 


TRAIN FOR A FUTURE IN 


$ 7 —_ 


sally $219 Bag Attached 


Bag Removed 


@ Prepare for the big earning power of Diesel Trained 
Men. Start learning at home, in spare time. UEI's easy, 
practical training covers all phases of DIESEL engine 
operation, fuel systems, auxiliary equipment, repairs and 
maintenance. When home course is completed, you come 
to Chicago for actual shop practice on DIESEL MOTORS 
under expert instructors, at UEI's fine, modern school. 
BEGIN AT ONCE—GET ALL THE FACTS FREE. WRITE TODAY! 


sues UTILITIES ENGINEERING INSTITUTE 
BUILD YOUR OWN ENLARGER 


Enjoy Emate berapny & most fascinating hobby at a fraction . 
« ith simple step-by-step instructions ar 

s plus a cae ver and pliers you assemble yc — 

d Save! Get all features of more expensive 

machined aluminum alloy castings, 90 

tion of prints, spherical alaminum lamp 

an pinion focusing with extra large 

nc ~ inal guarantee For 35mm to 2),x3!4 negatives 


Write Today for Free Illustrated Folder 


CALIFORNIA TECHNICAL PRODUCTS CO. 
448 So. Hill, Bex. K-8, Los | Aagetes Va, ¢ 13, Calif 


LEAneo — TELEVISION 
Radio conics 
Get a Good Pay Job-or 
Start Your Own Business 


Want to make more moncy? Want to be your own boss- 
have your own money-making business - with your future 
assured? Then learn Radio and Television with my proven 
two-way method (lesson instruction plus actual practice) 
that can help you get into this great and growing business 
quicker. You learn by doing, right in your home in ‘spare 
time. During your training you get 10 big kits of radio parts 
with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
more thoroughly. 

Since 1929 I have been training men all over the world 
for success in radio, television and electronics. To learn how 
I can help you too, take the first step now 
by sending for my big 56-page illustrated 
book that tells how you may cash in on 
radio and television's big opportunities. 


My book is Free but it may mean your 
future success. Send ee for it today. 
C. 4. MANSFIELD, President Free 
810 West 6th Street, Los Angeles 4. Colif. 

SEND for THIS B 
« C. H. MANSFIELD, Pres., Dept. D-21 
§ 810 West Sixth Street, Los Angeles 14, California, U.S. A. 
@ Send me your FREE book ‘Your Opportunities in Radio, Television ond Elec 
® tronics’’ which explains your 2-way home study training method 


Hollywood Radio and Television institute 
© Hollywood Radio and Television Institute 
No salesman will coll. 





APPROVED 
FOR 
VETERANS 














Please print o write ploinly 





= ADDRESS 


a 
8 CITY. ZONE 


e if a veteran of World War Ill, check here(_] 
SSSSSSSSSSSSSSGSSSSSSSSSeSSeeeeeeeaeaeacea 


EASY 


= BELT SANDER | apanal 


Save time and effort... use American Port- 
able Sanderplane! Handles more work and is 
many times faster than a hand plane— well 
balanced, powerful, efficient. Write for details. 


AMERICAN 


FLOOR SURFACING MACHINE COMPANY 
532 So. St. Clair St Toledo 3, Omo 


STATE 





y elagaiatiaedadiy | hx ahaa! “hates ‘cditcnian imi ° peg it iat niga 


Start a profitable welding business of your own 


Earn?350 to$5S0 
extra profit monthly 


Earn extra money trom the 


BIG PAY WELDING JOBS 


.-easy pay out of profits-terms. 


New AC Welder lets you do hundreds of jobs 
easily and quickly. 
sory——no secret to getting established in the booklet ‘ 
welding business. 
you helpful hints. 
Hobart Brothers Co., 


cy 


Write for 
‘How 
te Stort o 
Profitable Weld- 
ing Business" 


No special training neces- 
Stort now. Let Hobort give 


Box P-89, Troy, Ohio 


One of the world's largest builders of arc welders 





NEW! 128 page manual. chock full of cutaway 
construction drawings. photographs and valu- 
able. easy to read and understandable tec} ini- 
cal data. A neatly bound manual with colo ul 
eye-catching cover. Includes complete data on 
how to install V-8 engine in Model A chassis 


SENT POSTPAID FOR $2.00 *_4 


(Oe 





How to rework the following engines for speed - 
power: V-8, Merc, Ford 6, Zephyr, and Model A 
Also includes data on column shifts, Zephyr gears, 

fA how to install hydraulic brakes in any year Ford. Cali- 
fornia Bill's manual is guaranteed to be the finest. 


CALIFORNIA BILL 


BOX 1-3, EAGLEROCK, LOS ANGELES 41, CALIFORNIA 
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Amazingly Complete Monval 
Based on Today's Research ond 
Field Testing! 
not revised NEW! 
No. 1 on school and training yeaa 
programs today's and tomor- i | VS 
row's recognized authority eel fim | 
For student and experienced—this book - [A wa wy \: , \| 
has the detailed basic information tor y | 
maintaining service, repair electrical et 
absorption system refrigerators —com- « 
plete instructions on how to develop the 
mechanical skills required for this big, 


. 
money-making trade 
paov-mahing WObe scistes of -..saves costly repair 
every post-war manufacturer of refrig- f | 
eration equipment — today's on-the-job °o wal s and ceilings 
practical problems — all drawings mode _ 
especially for this book — enable you to This complete heating kit ready to Ve 
understand al! makes. Designed for protects 18° of roof by melung ice on root edge 
manufacturers as basic text—for pro- and gutter. Eliminates winter water damage . 
duction workers, service and sales personnel — costly replastering and repapering 
experienced men's only modern refresher and students’ Easy to install... will not damage 
invaluable foundation course. This is your stepping stone to a ¢ ’ durable 
growing, big money career root. Kit contains 60°° durable, 
“Refrigerator Engineering,” published by American Soc. of Refrigerating Engineers, lead-covered heating cable with f 
Says, “We recommend RSM to the practical engineer and technician without reser- plug. roof clamps, instructions. LECTRICA, 
vation... well written 120 Volt AC-DC. DEAL 
ER 


5-DAY FREE TRIAL—MONEY-BACK GUARANTEE_ you're not 100% ROCKBESTOS PRODUCTS CORP. 
delighted return it within 5 days for full refund. But don't delay, use coupon today New Haven, Connecticut 


wa SEND NO MONEY ate WAR SURPLUS 


Wilcox & Follett, 1255S. Wabash Ave., Chicago 5, Dept. AA SAFEGUARD YOUR TOOLS & EQUIPMENT 
Rush me THE REFRIGERATOR SERVICEMAN’S MANUAL. On delivery | will j 10,000 ALL STEEL MECHANICS TOOL BOXES 
pay postman $5.00 plus C.0.0. postage Used—but in perfect condition. Galv. Stee! 16 rau 


See your 





Name 10 
18° Long « $4.00 
So x8 22 
Our Replacement Cost $10.00 Ea. Prac 
woof. Ideal for Plumbers, Welders 
Tackle. Gardening 
manics, Garages. Home 
mobi Workshops, ete shipping ct 


METROPOLITAN, 313 East ‘31 Street, Dept. PS, N. ¥. c. 16,N.¥Y. 


Address 


City Zone State 
( ) To save postage charges | enclose full amount. Same money back 
guarantee 


VY — “ LEARN-BY-DOING” 
NATION'S . , 
wine 
EXCLUSIVE & ; ARMY FIELD PHONES 


ELECTRICAL Genuine Army EE-8 phones. 17 mile 
SCHOOL PRACTICAL TRAINING reception with 2 flashlight batteries. 


NOT “HOME STUDY = — - gent a house tele- 
; dition 
Get actual experience in great paone erfect condi 
G. l. APPROVED shops of M.T . Learn all phases | yeni orbs —_— * $18- 95 
Practical Electricity; Housewiring, Motors, Const., Main- DF anaes 
tenance, etc. Living arrangements, Part-time jobs, etc mile reel wire. . ows 


come wwe we wee 


Send TODAY. army aes BOARDS. unused, hdwood frame 
ee ce meie gs r mae west ‘ire ‘JackerTs. navy unused 
MICHIGAN TECHNICAL INSTITUTE tested siti, mew. ica. 18°: Wil 
2281 W. Fort St., Detroit 16, Mich., Dept. PS-8 sheath that fastens to beit 
. oa PADS, army. rubber. Fits most 
Neme —— i a MONEY (BACK GUARANTEE! | Send check or money o 2. 
Street > _ a ae rs with r — uret ight col ~ Field Phones & Wire AN other 
items px 
City — State____ neta tees mane HAWTHORNE SURPLUS, 1439 SE Grand, Dept. $, Portland, Ore. 




















Dealers: Write 
for information 


3 speeds * FOOT GEAR SHIFT * Handlebar clutch control * 
Telescopic front fork * Weight only 230 Ibs. * 9.5 horsepower, 
at 5000 rpm * 70 miles per gallon * Over 60 miles per 
hour * Low center of gravity * Rugged * Safe * 

Compare Mustang performance with that of popular im- 

ported lightweights costing $200 to $400 more. Ask 

your dealer for full details and demonstration or write 

for free literature. 


MUSTANG MOTORCYC LE COR P. 635 W. Colorado, Dept. GP 10, Glendale 4, Calif. 
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0,000.00 INVENTORY for 
QUICK LIQUIDATION 


Surplus items nunere —~ of them 
for home, shop factory farm 


$50 


” shows Pp 








FREE 
PLANS 





FREE 

PLANS 
Have 
Write for 


and outdoor us New items 
used ivems reconditioned items 
or quick sal 
PAGE AFTER PAGE OF ‘VALUES 
This big catal« age after page 
for your ” today. Send 10 
postage aes ing ete Write 
SEND TODAY FOR YOUR COPY | 
pt. 
CHICAGO v9 mL. 
one of the finest mowers money can buy 
FREF PLANS and 4 ARTS LIST show 
> POWER MOWERS 
SPECIAL FACTORY PRICES ‘ 
. arts Eng nes hn ay WHEFI 


tremendyus a ings --al 
of ——s money saving v: _—— 
Ls TA kK K’ S_ 509 So. on St. 
E up to 75% by assem 
no 
MODE! 


or bulld your own 3 or 4 wheel pom r 
€ Write today f{« i 
DEALERS INVITED 


Pree F > ory Prices 
TRIANGLE MANUFACTURING Co. Sask $- 6, ben 165, Fort Scott, Ranees 





SEE THE WONDERS 
OF THE HEAVENS! 


Amazing value! Wonderful 192-page cloth-bound 
book, Astronomy for Amateurs, now yours for 
only $1.00! Contains star charts, tables, tele- 
scope-making instructions, how-to-do-it ideas for 
astronomical equipment you can build, etc. Sup- 
ply limited! Order today! Write: 

POPULAR SCIENCE 


Dept. 89, 353 4th Ave. New York 10, N. Y. 











FOLD-A-WAY 
CHANNEL STEEL LEGS 
BENCHES fap te pour’ tap tp 0. eines 
HORSES Rubber tipped. Used on the jot 
in homes, workshops, ping pong 


INA SIFFY tables, trailers, camps, boais 
churches, lodges, banquet halls 
Send for tree circular 


MAKE! 
FOLDIN 
TABLES 


1SHOW YOU HOW TO 


MAKE MONEY. 


4), /4 3 
@START YOUR <.. 
OWN BUSINESS |.& 


IN 2 WEEKS — 
AT HOME 
3 


METALIZE 


'F YOU ACT NOW, I will show you how to 
Start earning extra money immediately —in 
spare or full time. AND | SHOW YOU HOW to 
start your own profitable business. With my 
complete course and easy-to-understand illus- 
trated instructions containing trade secrets of 


a 
BABY 
SHOES 


ALL metalizing processes PLUS 2 beautifully 
processed sample metalized baby shoes AND 
all my tested and proved methods of operating 
a successful metalizing business, I show you 
how to start YOUR OWN profitable, fascinating 
business right in YOUR OWN HOME. Up to $5 
per hour possible. Absolutely no experience 
needed. For PROOF send coupon today 

for FREE details of my MONEY MAKING 

PLAN for you and be convinced. 


Full Details 
Without 
»sObligation 


MAIL COUPON 


--- 


| Joha Kiksevi, K KIKTAVI co. 

Manchester, Los Angeles 44 
one me FREE Getaite of your MONEY MAKING 
PLAN, without obligation. 


NAME 





STREET. 





CITY ZONE___ STATE 


Me a ee ee ee ee ee 





The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
or holes in wood, tile, stone or 
plaster. Sticks and stays put— 
Does not chip, shrink or fall out. 
Easy to use. Economical. Mold 
it, chisel it, polish or paint it. If 
unobtainable from your lumber, 
paint or hardware dealer, the big 
4-lb. can will be sent you post- 
paid (in U.S.) for only $1. Full 
money-back guarantee, order now. 


DONALD DURHAM CO. 
Box 804-G. Des Moines, Iowa 


WUD A BETTER BOAT 


VLA lady sTial Molde ATE 


H this year's New York and Sadao Boat Shows. 
Molded in ONE SEAMLESS PIECE of selected birch 

lighter 
beautiful 


they're 
and take a 
also in ready-cut Boat Kits. 


mahogany 


leakproof 
finish. For dinghies, outboards, runabouts, 8 to 18 feet; 
at BIG SAVINGS. Send for FREE illustrated folder. 
INDUSTRIAL SHIPPING CO., LTD. * 158 Hollis Street, Halifax, Nova Scotia 
WSS BT SBACBREBERRLERSE 2 5 > USBLRERAGLE ~ GS BEA RAWERS, 


AUGUST 


and 
faster 


veneers stronger— 





piano-like 
All 


d 


SSS SS SSS 


tows 





R 250 SURPLUS BARGAINS 


GENUINE G. E. 2 H.P. 4-CYCLE 
GASOLINE ENGINES 

Brand new! In original factory cartons. Com- 
plete with oil air filter, dustproof magneto, 
gas tank, shaft pulley, throttle con- 

trol, etc. Excellent for mowers, boats, 

sews, etc. Ship. wt., 37 Ibs. Shipped 
express collect. $69.50 value. 


NYLON JUNGLE HAMMOCKS—NEW 
Never betore at these low prices. 
Only $498 





They're insect proof, rot proof, and: 
bug free. Fine mesh, genuine Nylon 
net sides. Waterproof, rubberized 
‘top and bottom. Complete with 
ropes, hanging rings, etc. Govt. 
cost $14.00. We. 9 Ibs. 

Lin uh aD halves... Sx 9 Se with poles wwe 93-78 





uv. . finest leather, 
Sieeping ag 0.0. wool, poplin cover—tike new $4. 7o 


2 in 1 MAT RAFT Easily inflated by mouth or cartridge. 
For Water or Beach Separate air cells for safety. Folds 


P compact when deflated. 2 sizes—é6 

ZA tah. cell, 55° x 24"; wt. 12 Ibs.- 8 cell, 
55° « 30°; wt. 16 Ibs. Complete 

6 Cell $4.98 8 Cell $5.98 


Extra dual tubes, $1.19 ec. Inflating 
Cartridges, 10 for 79% 


mail orders add sufficient postage uniess stated otherwise 
Write for BIG FREE CATALOG TODAY 


FISLER SALES C0. 723 Walnut St 


Kansas City 6, Mo 


Always Mention Popular Science 
when writing 


PRRAASRRAAASRASAERE 


Yes, sir — give your car the glow that rests your elbow! Use 
LACQUER WAX =the peerless auto finish protector. It’s $ 
times faster and easier to apply than ordinary paste waxes— 
and one treatment lasts 4 to 6 months! 

LACQUER W AX contains no lacquer, but this hard, liquid 
wax is CLIMATE-PROOF! Its brilliant luster shines pighe 
through hot sun and driving rain. You can’t wash it off .. 
won't spot! Ic brings out and preserves the full beauty of your 
car's finish. Only $1.00 for a pint can. Mail coupon NOW! 


LACQUERWAX CO. Dept. P. S. 
HARTFORD 3, CONN. 

My check, cash or money order for 
s enclosed, covering cost of_........can(s) 
of LAC QUERW AX. Please send my order to: 


Geatemens 


Name 


| 

| 

| 

ceseecsees | 

Adisess isha dus | 
| 

| 

| 

J 


COUERWAX 


| LAL °. HARTFORD 3, CONN. 
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HIGH SPEED DRILLS 
MICROMETERS 


=| WA 


All New ee ) 
3. 30 dered Origen 


SURPLUS 


each n $2. 23 
each 
= 


0-1" capacity 
1.2” capacity 
2-3" copacity 
3-4" capacity 


EXPANSION REAMERS 
_—_ 


— $4.95 

SEND 10« FOR niustaaree CATALOG 
Send check, money order or cosh 25% deposit required 
on C.0.D orders All prices F O.8 Culver City, Colt 


AIRBORNE SALES CO.. INC. CEPT. PSM 


cwiver® City cai 


2 Sr ip 0 POWER 


At 1,000 yards has 
Made to sr 
Dust pre rofed 
focussing. Adjus - 
A compact. durs ab le nil-pur 
Prism binocular. NOT a field gla conomy 
priced at fraction of what similar glasses sell at retail! Complete 
with quality te ay awe h " ned case and straps only $19.05 plu» 
> Federal tax o sent postpaid. On C.0.D.'s include 
$2.00 deposit GUARANTEED. Trs for 20 days at our risk and expense 

UNITED PRODUCTS CO. 

7941 S. Halsted. Dept. ARF -1616, Chicago 20 
Reference Dun & Bradstreet. 


QPhecorattve 


METAL WORK 


A new manual for the amateur. Tells in easy to understand 
language how to make useful metal articles in your home work- 
shop. You'll be surprised how easy and interesting metal work 
really is. Fully illustrated with diagrams and step-by-step in 
structions. Sturdy cloth binding. 253 pages. Send only $2.00 and 
your copy will be sent postpaid. Popular Science Monthly— 
Dept. 89, 353 4th Ave., New York 10, N. Y 


WESTINGHOUSE 
Air Compressor 7 


WITH 20 FT. AIR HOSE 


AND $2295 a 


DETACHABLE 
TIRE CHUCK 

2-CYLINDER PISTON TYPE 

Spray paint your buildings, cars,trecks, machinery etc. 

Inflate tires, grease machinery, spray insecticides. 

Built to sell for 3 times our low price 

Operates from % h.p. motor or equiva 

lent gas engine. Or may be run from truck, 

tractor, jeep power take-off or fan belt; 

designed for easy mounting. Capacity up 

to 6"; cu. ft. 100 Ib pressure. Delivers 

filtered “Ol free air Air output double that of similar 
compressors. Rugged, super-efficient, portable 

Special $22.95 price F.O.B. Chicago area includes com- 
pressor, 20 ft. double braid heavy duty air hose, Schrader 
Air Chuck. You save over %. Act now | Money back 
guarantee. Send check or money order to 


MAIL COUPON TODAY- — — = 
| A & K Equipment & Supply Company, Dept. 27, Burlington, Wis. 


Enclosed find remittance for $22.95. Send brand 
| new Westinghouse Compressor, 20 ft. of heavy duty 
air hose and tire chuck 


Dynamic in power and range 


f of 370 feet! 
Moisture-proofed 

ction Individual eye 

able for all eye widths 

pose 


| Name 
| Address 


ue 








FISTULA 


FREE BOOK—Explains Dangers of 
Associated Ailments 














Piles, Fissures and Rectal Abscess are common ail 
ments that may also be associated with neglected Fis 
tula. Our new 160-page illustrated book sent FREE 
Write today—McCleary Clinic & Hospital, 871 Elms 
Bivd., Excelsior Springs, Mo 


FOR MORE MONEY 


LEARN FINANCE 


Muttinty your earnings and profits. 
Write for your FREE copy of: 
“THE SOURCE OF WEALTH AND INDIVIDUAL FORTUNES” 
WALL STREET BUSINESS INSTITUTE 
79 Wall St. eee York 5, N.Y. 


and ta 
1 to 36 different places up to oy m away. 
rs can be heard up to So ft. away 
trom unit. some tubes or electric 
‘plug-ins’ or hang _ Quire 
I» 


es «te 
arms-—¢ ‘ahin as low as 





Results GUARANTEED 
STRENGTHEN you © this tested aciontific 
©a-y can no d yourself a POWERFUL speak- 
) ar OWN roorr 


(i tr nanie for sensational details pS ally 


Perfect Voice Institute, " 141 S. Wabash ave. Studio Hn i. Chicago ‘s. W 


BEY Buy tHe e. | HUSKY” POWER UNIT | 


Fulfills basic power re 


quirement for home 
@ 41, H.P. Gas Engine 
/ @ Manual Disc Clutch 
. Srameseineton with 


built vehictes. 
Speeds torward 


Build your own vehicte 
around this balanced 
power unit. 

oad @ reverse 


= your order and peymen! direct 


CUSHMAN ‘MOTOR "WORKS 


fos LINCOW “uncoun, meee vara 


LOCKSMITHING & Key Making 


PRACTICAL UP. TO. ‘DATE COURSE 


colt -tantruction 
de-cor ’ 


har 


ssons 
, s SEND NO. MONEY 
posts Or send $3.9 with 


WATCH & CLOCK REPAIRING 


Learn at tome in vour y Soave Veemes 
and quality Jo 
nat tho 2 f st t tr 
tehes 
s. Fast ‘ ' Sat 
- $1.9 str 





cop st 
Netson-Hall Co., 1139 S$. Wabash Ave.. Dept. H-1. Chicago 5. tll 





TRAVEL for 
dn SAN 


START 
as high 
as $3,351 Year 


Prepare NOW For 
Next Examinations 
20, . appointments each month 


/ FRANKLIN 
INSTITUTE 


(Not Government Controlled) 
City Mail Carriers 

City Postoffice Clerks / Dept. $81 
Stenoqraphers-Typists / Rochester 4, N. Y. 
Messengers, 
Liquor Inspectors— 
and many others. 


VETERANS GET 

SPECIAL PREFERENCE 

Many examinations / 
expected soon 


é Rush to me, entirely free of 
a@ charge, 40-page book with: 
é (1) A full description of U.S 
40-Page Book Y Government jobs; (2) A list of 
on Civil Service / U. S. Government jobs; (3) Tell 
FREE / me how a job. 


Mail 
Coupon 
today— 
SURE 


to qualify for 


/ Address 
/ 





learn A Trade NOW! 


PRACTICAL 
SHOP TRAINING! 


RRS te Somer eee 
In Our “wir” Shops \ 


[] WELDING—ARC and GAS 
|] MACHINIST 
] PIANO TUNING 


] AUTO MECHANICS 
DIESEL MECHANICS 
REFRIGERATION 
BODY-FENDER 
Above Approved For G. !.‘s and Civilians 
One of America’s Leading Practical Schools 
7 Floors of Fully Equipped Shops 
Over 48,000 Successful Graduates 
Expert Individual Instruction 
Learn by Doing—Low Living Expense 
Established 1902—Day and Evening Classes 


Also the following Home Study Courses 
PLASTIC [| REFRIGERATION DIESEL 
= @CALL IN PERSON OR MAIL THIS AD TO@®s 








GREER SHOP TRAINING 
(Desk fZJ) 460 South State St., Chicago 5, Il. 


Please send without obligation free information regard 
ng trade checked above. (Specify whether you are 4 


Veteran C2 or Civilian M) 
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Electrical Appliances and 


REPAIR Utilities with the aid of 


The New AMSTERDAM Model 100 


ELECTRIC TESTER 


A new kind of instrument for testing ALL 

Electrical circuits and appliances such as 
Ranges Vacuum Cleaners 
Shavers Air Conditioners 
Heaters Refrigerators 
lroners Sun Lamps 
Washers Circuit Breakers 
Fans Lighting Systems, 

etc. 


Ideal trouble-shooter — in- 
locates opens, 


Indicates whether current 
is A.C. or 0.C. and if tre- 
quency is 25 cycles or 60 
cye 

Accurate checks on all cir- 
cult factors such as con- 
ae fieid coils, motors, 


$7. 50 


20% deposit on C.O.D. orders 
Money Back Guarantee if not satisfied. 


AMSTERDAM SALES CO. 


98 Park Place, New York 7, N. Y. 


The Electric Tester comes Om» in a 
round cornered molded bakelite case 
Complete with all test leads and oper- 
ating instructions — only 


Dept. PS8 











Mufflers 
All Buick 
Dodge 
V-8 and Nierc Duals 
32-49 incl 


$15.95 


All Ford, Chev. Ply 
Olds. Chrys 
Hudson, KF Pack. etc 


Pont 


Beautiful 
SANDEE 
Fender Skirts 


$16.95 


A SANDEE Sportone will outlast two ordinary mufflers and 
give More Power! More Speed! More Mileage!—plus a tone 
quality unsurpassed 

Please ship (item): eeEEDEEAAENNA 
Cer and Yeor ——————=—i— 
Address —_ 
SANDEE MUFFLER CO. § 5643 Corryne Pi. Culver City, Calif. 


JEWELER'S SCREW DRIVERS —") 


8 Jeweler’s Screw Drivers. A must for every SET 
hobbyist and mode! builder. 
Ideal for precision work, camera 
and fine instrument repairs. In 
8 sizes—from the smallest sise 
0 up to size 2 hag tempered 
stee! biades pricet 
ONLY MONEY BACK GUARANTEE 
if NOT SATISFIED 
$ 00 ¢ o D. $2 plus postage. or send 


DURABILITY 


Price 














2° qearees eqenst 
Room 4 2, vy 


and we pay postage 
PINE ‘WATCH co. 


NEW GAS ENGINES 


6.5 HP 
BRIGGS & STRATTON 
GAS ENGINES 
Model ZZR-6. 4 cycle, single 
cylinder air cooled. Develops 
6.5 HP at 533 RPM. Adjust- 
able governor and built in 6 


to 1 reduction gear. New in 
original crate. List price 


cries says 


OUR PRICE 
f.o.b. Milwaukee 

ORDER TODAY—LIMITED QUANTITY AVAILABLE 
SEND MONEY ORDER OR CERTIFIED CHECK 


—— J. J. TRUNDE 
‘BE STRONG USE 
BARBELLS 





95 POUND SET 
Only $10.80 
Extra Plates 10¢ pound 


We have been selling the 
finest barbell equipment 
We operate 
y and sell 


Send for our 
FREE Barbell 
Catalog. 


mance 1425 

our own found 
direct to you at a very low 
prolit. No other company 
can match our low prices 


BUR BARBELL CO. 
LYNDHURST 8, 
NEW JERSEY 


Dise Wheel 5%” Tire !  o Sleeve 
se «(°° ” o “+ Sleeve 
ty : ve ‘ 

. 








11 
! bal bearing 
lls . ly ball bearing 
7. semi-pneum. T iy” B.B 

oe 64 ** ty” B.B 
rove whe el prices inc lude = hub cap 
iuminum Whe el 2%," semi-pneum. T. 19” B.B 
Pius Pe | ’ éen ae 

NITED Weees. STAMPING CO. 

sasen STREET s-8 CHICAGO 43, 


= 7 OSe eeu ? 


2756 Ww. ILLINOIS 





SPEED: MILEAGE MANUAL 


EASILY OBTAIN GREATER SPEED, MILEAGE, 
RACING PERFORMANCE FROM ANY AUTOMOBILE! 


Famous new book shows sin 


, 
Pps WUUSTRATION | 


ri 
“track Pr oven Me oo. that will ¢ 
with up to 4046 


Fuels! Reveals 
your car thrilling new getaway 
apeeé and milocset 
shows latest * 
Sport Changes! 
« Plans! Racer Diagrams 
2 Photographs! Complete Data Plus 
and Hot Re of Pictortal Suppleme 
SATISFACTION GU 4SRANTEED—ONLY Coun aes e 9 Post. 
BOOK OF ITS KIND paid 


ALMQUIST ENGINEERING Milford 9, Ounmaytonnin 


Holiywood Custom Styling’’ methods! Strear 
ney-Saving Speed Conversions! 
Working Drawings! 8 
**Beautiful Custom Ca 











You can't Buy A $20 Goidpiece tor $38. 
Remember This 5: ‘ 


Full Page Ad couldn’ 7 , *, ™ value. 
Your Family's ym —WNot Just Price! You See Our Reliabte 
Adv. Month After Month Af hn! 
Vets take « . 
GOODYEAR $ Srintnat ” 
Not Recaps—Not R 
. & Truck 30, 000 mites Golden Rute Guar. 
Genuine Factory Adjusted ‘‘All- out ay * “AAA” Tires 
aRead That Top Line Again! You’ . Save Wore than $ 
5. 


erity to You! 

U. S. & Others. 

gh Tread. Stiehtiy Worn, 
molded — Retreads 


Our Pr 


WHICH eternal 1S YOU? 


ea. 


fi YEARS OF SFRVICE- 
WARD WORK-SMALL PAY |wo AQVAYCEMENT | 





750-20:5)$9.50 34x7\ i0/$13.50 1000-22$17.95 1100-22$1 
- 750-16 **AAA"’ Guar. 14, Ber y $9. Premium, 
Military: Guar. 30.000 Miles, $11. 900-16 “AAA Guar. 
000 Miles $8. Premium. Gu 0.000 Miles, $11. 750.20 
(Fits 3226) Super Guar, 14.000 Miles, $10. Al Purpose Guar. 30.008 Miles, $13. 
GOOD USED TIRES Any Car $3.25. 12,000 Miles Guarantee 
Send ck, or money order for rush shipment. Save this ad. We won't 


Ship a tire we wouldn't use curgeivse. Instant shipment down South 
Far West, and the world Name to trust in Rubber 








foe 


ce 
- 
7 


COMSCIENT/OUS- 
WO THANKS 








GOOD TRADE -TOPWAGE 








ove 
B 4 ATT GIRARD & CANcasTeR AVE. OEPT. PS 
BLATT BLOG., PHILADELPHIA 31. PA. 





ELECTRIC SHEAR SHARPENER 
p— Over 55,000 Sold—tt Must Be Good! 


Soomtne Sus ¢ Metor driven 
home use. Send remit 
tance with order and snip 
ment will be made at 
once. prepaid to your door 
complete with electrical 
goods catalogue 


WILLIAM MARVY Company, poe 
479 St. Peter ter Street 


75 
ae vise 





With our six inch tool steel cutters 
make mouldings, casings. drop-le af 
grooves be — ind jointing 

rs, A in. w ide 

, Jointing on 


er. 2.25 Peste ald. Guaranteed 

State size hole. List & Folder free 
JOHN A. SANDSTROM 

Clearwater, Fia. 





with AMBROID 


The Universal Liquid 
Waterproof Cement 
“It Stays Stuck’’ 


Build it — Fix it 
At your dealers or send 2S¢for 


AMBRO ID uestaniat 


AMBROID CO., 306 Franklin Street, Boston 10, Mass. 











COMPOUND VT SE 


ANGLE 
GRINDING AT ALL 
ANGLES 


MILLING 

DRILLING 
Base 4" « 6°—Vise 1'/,” x 2'/4"—Vise Detachable 
Shipped postpaid cash with order or €.0.D. plus 
charges. WRITE FOR FREE CIRCULAR. 
En Fas, Inc. 338 PARSONS ST., KALAMAZOO, MICH. 


New — ae SSE 
Hose Attachment , SS LES ae i ee 


BLASTS DIRT with soap and WATER “™ 
NO RUBBING, NO SCRUBBING, NO MUSS! 


hasement, house, screens, rugs, porch, garden furniture 
a jiffy when you use the a new 8 MA 
standard hose. Press un 

quickly and thor mutt! 


y 
pressure alone 
hrome-plated finish, ar yuaranteed. Order 
MATIC on your hose permanently when you see 
s fozzle-washer-sprayer is — your hous 
te ‘ ymplete 








Lead Suds-0-Matie with 
our fertilizer pellets and 
spray on lawn or garden. 
Bottle of 75 pellets, $1.50 


generous supply of de- 
tergent pellets, only 


WINKITTY PRODUCTS. INC. 


818 Wyandotte Kansas City. Mo. 








coupon tod 





Learn a trade thru C.T.I.! 


Does your job “gripe’’ you? Then learn a 


trade! Skilled men enjoy their work, receive 
more pay, get frequent promotions. Select 
one of the opportunities listed in coupon. 
Train thru C.T.1.’s Home Study methods, 
or in our Chicago shops. G. |. approved. 
Finance plan for non-vets. Important—Mail R. C. Anderson 


ay! President 


/, 


R. C. Anderson, President 
COMMERCIAL TRADES eS TITUS, Dept. EI-8 
1400 W. Greenteat, Chicago 26, tH. 
Send free illustrated Brochures and other information about 
the field I have checked below Veteran Non-veteran 
() Refrigeratien-Air Conditioning Automotive Mechanics 
() Electricity {) Body & Fender Rebuilding 
Radio Servicing-Television Building Construction 
Diesel Mechanics Drafting 

Name 

Address. 

City. —__ State > 





You can start a steady, 
CASH business at home 
in spare time, with small 
investment, The Foley 
Lawn Mower Sharpene: 
sharpens mowers in 15 or 
20 minutes, and 99c out 
of every dollar is profit. 
With the Foley Saw 
Filer you can make up to 
$2 or $3 an hour, filing 
hand, band and circular 
saws. Make $20 to $30 a 
week extra money as a 
starter. 

FREE PLAN shows you how 
to get work without canvas 
sing, and build up your own 
business. Start with one ma- 
chine—let it pay for itself 
and help you buy the other 
Send coupon today 


Send Coupon for 
FREE PLAN 


FOLEY MFG. CO., su8-9 Foley Bidg., Minneapolis 18, Minn. 
Send FREE PLAN and information (check one) on 
Foley Lawn Mower Sharpener 
Foley Automatic Saw Filer 





Name 


Address 








AUGUST 1949 4] 





SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Optics! Complete Metal Parts! 
WE SUPPLY FULL INSTRUCTIONS 


GOVERNMENT’S 7x50 


BINOCULARS 


Save More Than *5 Regular Cost 


METAL PARTS —Set includes all 
Meta! Parts—completely finished 
-for assembly of 7 X 50 Binocu- 
lars. No machining required 
A sturdy Binocular Carrying 
Case is optional with each set 
of Metal Parts 

Stock 7 842-N . $39. 
Postpaid, plus $4 ‘80 for Case 
Total . 


OPTICS—Set includes ail Lenses and Prisms you need for assem- 
bling 7 X 50 Binoculars. These are in excellent condition—pertect 
or near-perfect—and have new low reflection coating 

Steck *5102-N $25.00 Postpaid 
(These are standard American-made parts Japanese. French 


or German.) 
NOTICE! If you buy both Binocular Optics and Binocular Metal 
Parts. add 20% eceral | Excise Tax to above prices 
ARMY'S 6x30 ee te RS—We have complete Optics and Metal 
Parts. Write for Catato 
SLIDE PROJECTOR * Strs— Consist of all unmounted lenses 
you need to make the following size projectors 
Stock *=4038-N—2'4°x2'. ...$3.35 Postpaid 
Stock =4039-N—2', "x32 yi . $3.35 Postpaid 
Stock =4035-N—35 mr $4.85 Postpaid 
SIMPLE LENS KITSI—THE LENS CRAFTERS DELIGHT! Fun 
for adults! Fun for children! Kits include plainly written 
illustrated booklet showing how you can build lots of optical 
items. Use these lenses in photography for copying, ULTRA 
CLOSE-UP SHOTS, Microphotography. for ‘‘Dummy Camera 
Kodachrome Viewer, Detachable Reflex View Finder for 35 mm 
wmeras, Stereoscopic Viewer, ground glass and enlarging 
focusing aids. And for dozens of other uses in experimental 
optics, building TELESCOPES. low power Microscopes, et« 
Stock =2-N—10 lenses $1.00 Postpaid 
Steck *5-N—45 lenses $5.00 Postpaid 
Stock =10-N—80 lenses $10.00 Postpaid 


Order by Stock No. ‘Satisfaction Guaranteed 


Edmund Salvage Company ° ” New Jersey 


NEW NOW 
HAS 
325 

PAGES 


232 
ILLUS. 


$350 


Total Cost 


Famous Guide To Best Pay 
Auto Repair Work 


ook will put you right into the most 
the auto field, Shows you how 
or start s business of y ir own wit! 
apital, Easy to use and understand 

Most ers e of tools and equipment, gives approved 
ne ! leseri s materials and shows you how to 

Complete etually d professional job, operate a shop. ete 
Pine late information and pictures on all in 

body work and fender repairs-—the 
where want and will pay 
Mail coupon now. Use 
it and we will 


NA 
/ BODY ann FENDER 


a Practical 
fitable busine it 


to get a good jot 


Information 
Ever g for when y som @ & 
Published. ~Heegoclatees 


returr 


Goodheart-Wilicox Co., Dept 38 
4321 S. Michigan Avenue, Chicago S$ 


Send Auto Body ane Mende tery: s( 1 C.O.D.,.L et 


MAIL ORDER 


1 wil cetera te fays and you will refund purchase price 


Address 
City 
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HOW TO BUILD 
YOUR OWN LOG CABIN 


LODGE OR BUNGALOW! 


COMPLETE 
INSTRUCTIONS 
IN ONE 
GREAT BOOK! 


Countless thousands say this great volume 
brings them complete detailed plans for build- 
ing their own log cabins and bungalows! 


180 PICTURES - 250 PAGES - ONLY $1.98! 


Just take your pick from the scores of cabins, lodges, 
tourist homes, wayside stands and bungalows jam- 
ame into this big book, “How to Build Cabins’’! 

ou'll learn how to lay a foundation . . . how to build 
walls . . . how to lay tloor boards and roofs. Yes, you Il 
discover step-by-step details for building porches and 
garages .. . for cutting doors, windows, and attaching 
shutters . . . for building fireplaces and chimneys... . 
ind even for installing plumbing and lighting! 


SAVES YOU HUNDREDS OF DOLLARS! 


Now you can have a vacation spot of your own—a place 
where you won't be gouged by sky-high summer rentals 
—one that you can build yourself and save bundreds of 
dollars on the construction costs! And don't imagine 
that it’s hard for you to build—for you'll find this great 
how-to-do-it book makes it as easy as pie—shows ver 


every move! 

SEND NO MONEY - 7-DAY FREE TRIAL! 
Imagine! This big book with 180 pic- 
tures and 250 pages costs only $1.98! 
So fill out the order form below right 
now! When book arrives pay postman 
only $1.98 plus a few cents mailing 
charge as payment in full. If after 7 
days’ free trial you aren't delighted, 
return it for a full refund! 














MAIL COUPON TODAY! 


POPULAR SCIENCE Publishing Co., Dept. 89 

353 Fourth Avenue, New York 10, N.Y. 

Send me ‘‘How to Build Cabins"’ in edition checked 

below. I will pay postman price plus postage. If not de- 

lighted I may return it within 7 days for full refund. 
DeLuxe Edition in handsome Buckram binding, 


only $2.48 
Regular cloth-bound Edition, only $1.98 


Name 


Address 


State 


City Zone 
and we will 


[) Check here if you send payment with order. 
pay shipping costs. Same return privilege. 

















AGAI N | Only POWELL 


brings you - 

th BIG 
SETS THE PACE jie 2° oe 
ONLY ° so low a price 


$ 2 4 7 K 4 @ Cruises at 45 MPH —with fost- 


er pickup than cor 





F.0.8. COMPTON CALIF 
Excise Tax In 


cluded 


@ 39” high, 71” long overall, wt., 
190 Ibs. 


@ 8 HP motorcycle enyine— Bore 
3-1/16"—Stroke 3-1/4"—24 cv. 
in. displacement 


@ 50 miles to the gallon 
@ Automatic clutch 


@ Internal expanding brakes (42 
$q. in. braking surface) handle- 
grip controls 

@ Finished in rich block baked 
enamel with chrome trim 





RIDE IT! IT’S YOURS 
chises available. IT’S THE POWELL P-81! 


Write today for The husky, lightweight (190 Ibs.) low cost motor- end for Free Folder and 
complete infor- cycle you've dreamed about is here! It's the Name of Nearest Dealer 
mation. powerful Powell P-81, with a 24 cu. inch engine; 

ged, at go tubular, all steel frame; and 
BIG motorcycle features throughout ond at on Your Nome 
unbelievably low price! Send in coupon and 


// get full details. Address 
WE MANUFACTURING COMPANY i 


Since 1927 























California 


ZIRCONS Loose. Genuine Siam Im- ee) DUMORE Duplex Grinder 
ports. Pure white. Special: <b ins Makes work faster, easier, 

















3 Genuine Zircons, from < a aN twice the fun! 
» kt. to 114 kts. 3 gleaming gems $6.00 tax in- 5 ’ Do more in metal, wood, and plas- 


cluded. We can supply Zircons in all sizes and é tics! A Duplex gives you extra 
‘ power, chucks three different tool 


mountings of all types. Send order or write for , == sizes. converts for flexible-shaft, 
details today. - bench, or lathe work. It’s a honey, 


B. Lowe, Dept. PS, Holland Bidg., St. Louis, Mo. : weeeme fae 


The Dumore Company, Dept. H-52, Racine, Wis. 
wal mooct §=TELEPHONES or 


28 Lawn Ornament Patterns, 25c. Other patterns: f «| 
15-20° high; Dutch Girl, Dutch + Pirate Bull Ter- We can meet any inter ‘ 
rier, Mexican Girl, Mexican Bo Dwarf Penguin communication telephon 

Flower Girl, 10c each. 25 Noveity Patterns, 30c. All requirement. 

62 Full Size Patterns, $1.00 Postpaid. Telephone 2 $1795 


of « 


*FLYING lalitad 4 Of age " pa mp se cee a 


Wind revoives wings. Realistic appearance and part of 

Pattern, Instructions and wing Pinion Kit; every desc vipstem, 25% deposit with ors der 

brass bearing. steel onats. wing | balance C.O.D r.O.B “Bree »kivn 

bolts, nuts and washe -. P ters make > j INQUIRIES WELCOMED 

Instructions without os . tata TERN TELEPHONE CO. Dept. PS-6 320 18th St. Brooklyn, 15, H.¥. SOuth 8-616) 
STROTHER PATTERN SERVICE — 

Dept. 7-aw Belington, W. Va. 

















wo Are YOU successful? YOU have what it to work for YOU day and night. Many 
@ takes. Many have {fulfilled their desires by others have been helped by our Plan. 
understanding the POWER OF THE Write for our FREE PERSONALITY 
MIND, a power many possess, but few CHART. Send no money—just your name 
Wathiete make use of. YOUR mindcanbeTRAINED and address on a post card--Do it NOW 


roi SELF-HELP FOUNDATION, Dept. PS-8 or ansie's cit 


FOR ALL MAKES DOUGLASS Steel-Pack MUFFLERS 1949 


AND MODELS Performance that excels @ Stamina that endures COMPLETE 
Rugged construction. Steel tubing. Straight-thry design Sold tube with stool packing - RACING 
Throbbing Deep Tone Complete for Easy | 
~~ 32-40 FORD V-8 $5.96 29-48 CHEVROLET EQUIPMENT 
4 41-49 FORD V-8 31-41 PLYMOUTH ATA 
a nC = 39-49 MERCURY 42-48 PLYMOUTH C LOG 
—— 











we 35-49 FORD & MERCURY DUAL SETS 25« 
~ 49 FORD & MERCURY DUAL SETS 
ORDER NOW! Specify Yeor ond model @ [Enclose Money Order or Check with Order 


WRITE 
RACING JQUIPMENT DIVISION 


DOUGLASS MUFFLER MANUFACTURING CO.[DTES 1916 W. VALLEY BLVD. - ALHAMBRA, CALIF. 
auGust 1949 4g 





WARNER SUCCESS PLAN 


Gives exact instructions showing you 


% How to start in spare time @ How to use home 
as headquarters How to bring in the busi- 
ness @ How to do real METALIZING in gen- 
uine GOLD, SILVER, or BRONZE, by the easy 
Warner Method @ How to start without risk- 
ing your job @ How to pyramid your profits 
® How to be sure of steady, big income. 


METALIZING 
BABY SHOES ittesaxes 


offers an exciting new opportunity to men or 
couples who want personal independence 


If you'd like the feeling of being boss instead of 
being bossed— the Baby Shoe business is made 
to order for you. Just think of the appeal. A 
mother's love for her child — her desire to pre- 
serve forever the tiny shoes in which her baby 
took its first toddling steps. No wonder orders 
come easy and fast. No wonder profits are big. 
Then think of the Future. Fifteen Million babies in the 


Don't turn this page until! 
you've given serious thought to 
your future. In the uncertain 
years ahead, the men who own 
their businesses are the ones 
who will be happiest. A small 
start now easily can lead you to 
complete independence, free- 
dom from time clocks, freedom 


Now, while you can do it without 
risk —-now is the time to investigate 
the exceptional opportunity offered 
you by the Warner Success Plan. 
Looking into the market, checking 
up on the possibilities for big sales 
and big profits will not cost you any- 
thing. Isn't this the time to lay the 
foundation for a future of complete 


last tive years—three million last year—millions more 
next year. As long as babies are born, this business 
will prosper—in good times or bad. Think of the fun. 
Every job is different, interesting. And when you de- 
liver a job and collect the money, you get a tremendous 
glow of satisfaction out of the mother’s happy excla- 
mations over your work. There's not another business 
1 know of that offers you such big rewards in cash, 
in security, in a future, in independence that can be 
started on such a shoestring. You'll be glad a saw 
this ad—IF YOU SEND THE FREE COUPON, 





independence — a life of happiness 
—a steady, dependable income? 





from fear of lay-offs, freedom 
from the limits of a pay check. 





7 DAYS AT MY RIS 


DON’T SEND A PENNY NOW — Just Send Your Name 
This is one of the most fascinating I want every serious minded man to let me show 
businesses you can imagine. There are what I’ve done in our own shops here in Chicago 
5 MILLION pair of baby shoes wait- —reveal the exact facts about the profits to 
ing right now to be METALIZED. The made and the way to make them. I don’t want 
opportunities are unlimited. The future you to spend a cent for supplies until you've 
is very big. And it’s a business in which studied the facts, talked them over with the 
the whole family can have fun helping. family and satisfied yourself that this is the 
A perfect business for man and wifeto ONE BIG OPPURTUNITY FOR YOU. That's 
start—or for two partners. And I want why I allow you to read all trade secrets con- 
you to read the whole Plan at my risk. tained in the Warner Success Plan at My Risk. 
Don't spendacent unless yougoahead. If you don’t go ahead, you don’t pay a cent. 


You Have Nothing to lose z 
4% 


$5.00 AN HOUR 


Yes, it’s possible for one man to turn 
out enough work to make $5.0 an 
hour for his time. Think of how that 
pyramids when a partner or the 
whole family works. 


Old Established Firm Backs You Up 


Raymond E. Brandell, Mgr., Warner Electric Co., 
1512 Jarvis Ave., Dept. 28, Chicago 26, ill. 

As long as it doesn't cost me a cent, | am willing 
to read the facts, investigate, then give you my deci- 
sion. Send the facts by next mail. Everything you 
send now is FREE! 


NAME 


The Warner Electric Company just cele- 


Real Start when you “‘join up with War- 
ner’’— you get real Guidance to Success. 


ADDRESS 


Warner Electric Co., Dept. 
1512 Jarvis Ave., CHICAGO 26, I 


Zone 


| ] brated its 26th year of success. You geta 
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CLASSIFIED 
ADVERTISING DEPT. 


Popular Science Monthly * 353 Fourth Avenue, New York 10, N.Y. 


Classified Ads only 80c per word per insertion, payable in advance. Minimum 


ad 10 words. 


August 24. October issue on sale October 


To be included in October issue, copy should be in our office by 


Ist. 





AUTOMOBILES 


RACING Car Equipment for all cars. 
Engines. Racing Heads, Manifolds. Carbu- 
retors. Mufflers. etc. Speed imstructions 
and literature $1.00—refunded first order 
Lee Motorcraft Co.. 1412-B Great North- 
ern Bidg.. Chicago 4. I 

FROM Speedway to Roadway! Track- 
proved Hi-speed Heads and Manifolds now 
available for your passenger car! No spe- 
cial tools needed! Increase horsepower 
25‘-! Astounding getaway! Free illustrated 
catalog. Speedsport. 6215AB Diversey. Chi- 
cago 39 3 

BUICK Parts. Enjoy new-car pep and 
power :n your old Buick. Same day serv- 
ice from World's largest stock of new 
‘not rebuilt) Buick parts and_ engines 
anywhere. Write today Robertson 
Co.. 1002 S. Wabash Ave. Chicago 





8 i 
Buick 
> Il 


SPEED & Power 


Handbook—-50 chap- 
ary Edition! Breathtaking methods 
Authentic—Direct from California! Cov- 
Fords to Cadillacs—all makes! Build 
own Dual Manifolds! Superchargers’ 
Cams! Water Injectors! Hi-Compres 
Heads! Mileage Devices! Save many 

! Get racing speed. lightning accel- 
ynamic power increases from any 
omobile! Build fast Stock s! 
a Roadsters! 150 MPH Rods! Get 
or awings! Tuning Tech- 

Speed ks! Picture Catalogues! 
yus formulas! Economy secrets! In- 

—‘‘Racing Frames’’—‘‘Reciprocat- 

ASSES et Engines Braking 

teristics"’ Dynomometers Also 

} ipes—Gears—Fuels—Porting—Re- 

jeving Lowering Balancing! Includes 
Caliiornia Automobile Customizing” 

Glossy photographs! Diagrams! Very new- 
est ideas! Conversions! Re-styling all 
nakes! Streamlining! Chopping! Channel- 
ng' Customizing Complete—-$1.98 post- 
paid Newhouse Automotive Industries 
1805-A2 East Beverly. Los Angeles 22, _ 

VAPO-Steamatic’’ Water Injector. Eas- 

ily built! inest automatic Moist-Hu- 
midity’’ system! Engineering triumph 
Gets up to ten extra miles per gallon! 
Tremendously increases horsepower! Elim- 
inates ping. carbon. overheating! Reduces 
wear Lengthens engine life! Copyrighted 
‘Water Injection Handbook with work- 
ing drawings covering automobiles. motor- 
cycles. airplanes. tractors! Includes Plans 
Catalogues. Diagrams, Instructions—$1.00 
complete. Newhouse Automotive Indus- 
tries. 5805-Al East Beverly. Los Angeles 22 
AUTOMOBILE Racing. Sixth Edition 
100 iliustrations. Working drawings with 
building instructions for Ford-60 midget 
California roadster. Offenhauser racer 
Details on racer parts. Sample entrance 
blank. World's record 158.5 M.P.H. rear 
er 1e four-wheel drive car. Interesting 
for fans. drivers. mechanics 
$2.00 postpaid; $240 C.O.D. Ray Kuns 
Department 62. Cincinnati 27. Ohio 

HOTOS Latest American foreign 

sports cars» Large assortment $1.00. Box 
101. 2317 Fruitvale. Oakland 1. Calif 
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information 
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AUTOMOBILE Racing Book. Fifth edi- 
tion-revised. Tells how to build dirt tracks 
bodies, frames. engines. Records, super- 
chargers. rules, formulas. plans 
conversions. roadster racing. fast Fords 
$1.00 postpaid. $140 COD Ray Kuns 
Department 274. Madisonvile, Cincinnati 

hio. 


CALIFORNIA Custom accessory head- 
quarters. Buy direct from original design- 
ers and save. Solid hood sides. grille pan- 
els. lowering kits. fender skirts. dual 
pipes, chrome motor accessories. speed 
equipment. 32 page illustrated catalog. 200 
accessories—25 3319-D South 
Grand, Los Angeles 7. Calif 

NEW Clymer Books. Catalog of 1949 Au- 
tomobiles, 120 photos every American car 
with complete specifications. compares all 
cars in one book. $2.00. Ford Owner's 
Handbook gives complete servicing infor- 
mation all Fords 1932-1949. $1.50. Com- 
plete Service M 1 Model “A Ford 
$1.00. Model **T 50. Life of Ted Horn 
three-time Amer n Automobile acing 
Cc pion. $2.00. Complete Outboard Serv- 
ice Manual covers all makes. $3.50. Re- 
vised Hot Rod Book 1946 1947. 1948 rec- 
ords, $1.50. Steam Traction Engine Al- 
bum. 160 pages describes. illustrates 105 
Historical Steam Vehicles. $2.50. How to 
Buiid Racing Automobile. $2.00. All post- 
paid. Specify books wanted. Floyd Clymer 
Dept. B-FC. 1268 So. Alvarado. Los An- 
weles 6. California 





“SPEED Equipment’’ Bargains! ‘‘Cali- 
fornia’’ Mufflers $4.50. V-8 Duals $16.95 
Famous Racing Heads $45.00. Chrome 
Carb Siacks 98c. Echo Cans $1.65. Dual 
Manifolds $9.95. Octa-Gane Water Injec- 
tors $17.50. Gas Savers $1.50. Lowering 
Kits $2.95. Many Others! Illustrated 
“Speed Catalog 25c. Dealers Wanted 
Engineering. Milford 8. Penna 

“HOLLY WOOD" Deeptone Mufiers! 
Powerful ‘‘straight-thru’’ design increases 
efficiency. speed. acceleration. mileage 
Singles. all cars $4.85. V-8 Duals $16.95 
(Satisfaction Guaranteed). Speed equip- 
ment catalog 25c. Dealers wanted. Alm- 
quist Engineering. Milford 8. Pennsylvania 


“SPEED & Mileage’’ Manual!—140 Il- 
lustrations! Most authoritative and widely 
read book of its kind! Easily gain up to 
40°> more speed. power. mileage 
automobile! Complete instructions on 
building inexpensive speed equipment! Fast 
Sports Cars! ‘‘California Hot Rods’’! 
m.p.h. conversions! Superchargers! 
Manifolds! Twin Mufflers! ‘““‘W 
tors’’! Heads! Economizers! 1 
engines—Speed Tuning—Restylin 
tomizing’’—-Gas saving—‘‘Racing Tricks 
“uels — Lowering — Ratios! Latest Cali- 
fornia methods! ‘‘Custom Styling Informa- 
tion’’! Streamlining! Sport Changes! Rac- 
ing Conversions! Working Diagrams! ‘‘Hol- 
lywood Roadster Plans’’! Parts Lists! 
Drawings! Charts! Photographs! All Cars' 
Manual plus “‘Hot Rod Handbook and 
Equipment Catalog—All three $1.98 ‘Sat- 
isfaction Guaranteed). Almquist Engineer- 
ing. Milford 8. Pennsylvania 


1quist 


stock | 


from any | 
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MOTOR Manual Monthly. the magazine 
reviewing cars from all countries. servic- 
| ing, etc. $3.00 year. 1-7 Knox Place. Mel- 
bourne. Australia . 


“WATER Injection.’" Free descriptive 
illustrative information, Neher Industries 
La Verne 6. Calif 








SEE our ad under motorscooters ior 
Midget Car Bargains. Midget Motors Di- 
rectory, Athens. Ohio 


“HOT Rod’’ Handbook plus ‘‘California 
Speed Manual’’ and ‘‘Racing Equipment 
Catalog—-All three only $2.00. Speed Publi- 
cations, Port Jervis 14 Y 

IT’S Here. The last thing in customiz- 
ing. Front Fender Skirts. Unbelievable 
beauty. Easily made at home. Full plans 
only 50c. Customcraft Auto Works. Box 
1002. Springfield. Mass 


2 AUTO SUPPTIES & EQUIPMENT 
AUTO parts for all autos and trucks. 
rans. motors, differentials, fenders. car- 
buretors. Also Body Parts. Security Autoand 
Truck Parts. 1923-PS Grace. Chicago 13. 
AUTO parts. Buy direct. Get dealers’ 
prices. Represent us in your territory 
Write requirements. Specify car make 
Mechanics Auto Parts. Factory Ware- 
house. 3807-PS N. Ashland. Chicago 13. 
BRUSH Plating Outfits connect to a bat- 
tery. No tanks or shop required. Free par- 
ticulars. Gunmetal Co., Avenue K. De- 
catur. Illinois 


AUTOMOTIVE Surplus Tool Specials! 
Pullers, wrenches, socket sets. reamers. 
other bargains Nationally advertised 
merchandise. Free catalogue. Glenco Sup- 
ply Co.. 7519 Myrtle Avenue. Glendale 27. 
New York 

“SMITHY Mufflers" 


for all cars. Free 
list. Buck's Auto Parts, 1629T. Merced 3. 
California 


GANE Aero Jets Save Gas. Send post- 
paid for free trial with directions for in- 
stalling your car. Pay postman nothing. If 
not delighted after ten days return them 
and you owe nothing. Send make car and 
carburetor today. Advanced Automotive 
Products Co.. 563 Lake Road, Webster 4 
New York 

BUILDING Construction. All kinds 
Ways to save illustrations 
book. $1.00. Home Industries 
Nebraska. ar 

FREE Details: Auto bells for your Car 
I'wo loud musical chimes. $8.50. Bermuda 
Auto Bells. D-18. 16 Concord St.. West 
Hartford 7, Conn 

WELDING bodies 
fenders adds profits. Easy with Hobart 
Welders. Low Cost. Terms. Free Catalog 
Write Hobartweld. Box P-892. Troy. Ohio 

NATIONALLY known parts at whole- 
sale prices. Give year. make and model 
Ship C.O.D. Parts. P. O. Box 325. Willi- 
mantic. Conn 

PARTS. New. Used. for all cars 
Auto Parts Service. 111 Sunset Ave 
field. Conn 
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CONVERTIBLE Top Covers Plastic fab- 
ric. Protects-Insulates. Clipon snap fas- 
teners All convertibles $19.50. Satisfac- 


ion guaranteed. Vassar. Cleveland 5. Ohio 


SAVE 


Gasoline! Quick Starting! ‘‘Air- 
Ww } 


Free Trial! Specify Car 
Neher Industries, La Verne 
Instant starting. ‘‘Lektron’”’ 
ni booster. Only $2.00. Money- 
quaransse Specify car. Electronic 
ndustries. Cleveland 11. Ohio _ : 
CHEVROLET Parts. Scarce motor. body 
eet metal parts. Grossman Chevrolet, 
Minneapolis Minnesota ; . 
SKIRTS—big hubcaps—muffiers. and ali 
accessories, best prices. CO D. Latest cat- 
alogue 25c. Mello-Tone Muffler Shop, 1220 
So. Robinson. Oklahoma City. Okla_ = 
VAPOJET gives car jet performance 
aves gas. See Page 34 
NEW Grilles for All Cars 
bells $12.75. Wagner Grille Co 
ernville Pa 


ot. -- 


coil 


1940 Plymouth 
Route 2 


Hammered Flexible Power 
-ring Piston Ring Sets. For cylinders 
tt h less than .015 taper. will fit Dodge & 
lymou h 1942 to 1949. Our price $3.00 a 
postpaid. Arrow Sales Co.. Billings 
ontana 





AUTO TRAILERS 


Save money! 
Plans for 
trailers 
15e_in 
Box 


revert 


BUILD Your own trailer! 
ave every feature you want! 
ouse. sport. camp and utility 
talog describing 9 models 10c 
nada _and overseas. Jim Dandy 
B. Wausau. Wisconsin 
TRAILER plans 
Axies. chassis 
talog with 
"00 Catalog 
flalo 7-A. N 
FREE 
‘oday 
are 
LIGHTWEIGHT Trailer Plans 
ravan Book $1.00. Motor Manual 
~0X Place. Melbourne. Australia 


ero YCLES 
BICYCLES, SUPPLIES 


OTORSCOOTERS. New Design. 6 big 
ires Literature 10c. Rollaway Motors 
N. H 


isieh- J 


- 
te 


utility boat 

windows. etc 

Hints 
Mart 


house 
hitches 
Trailer 
Marine 


booklet 
only 
Y 


50c 


wv 


Write Penny Card 
Airplane Tire Co 


Trailer Plan 
Dept Al 
California 


100-page 
1-7 





homer 


aoe 
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scooters. Mow- 
grocery carts 
carriages. 4° 
8lleE 


WHEELS Build wagons 

railers. wheelbarrows 

play pens baby 

Pree list. Trulsen Mfg. Co 
nsas C Mo 

c _— r 1ONED motorcycies and mo- 

m accessories Complete 

vee Indi ay parts Expert rebuilding. Fast 

a. dian Motorcycle Sales. Kansas 


ii: 


SEorcas YCLE pistons and parts, new 
ised. Harley. Indian Henderson. Super-X 
List 10c. Ballak. 811 N. 9th. St. Louis 1 
Missouri 

CUSHMAN motorscooter (4 H.P. motor) 
$19.98 complete; Midget car (leather seat) 
$25 00 Motoscoot $15.00 1946 Whizzer 
$35.00; Motorbike outfit $5.00; Indian mo- 
torcycle $30.00. Other motorscooters $8.00 
up. motors $3.00 up Send 25¢ for new 
Summer catalog listing many other sensa- 
tional bargains in used motors. motor- 

motorcycles. parts. et< Asso- 
Box 1764-CS. Toledo. Ohio 


WHIZZER Bike-motor $25.00; Cushman 
motorscooter $15.00; Midget Racer $40.00 
Shaw Bicycle-motor $15.00; Harley-David- 

mn Motorcycle $15.00; Smith Motor-wheel 

». 00 Good motorscooter (twist grip) 

). Rush 25c for new catalog 214 list- 
many other amazing bargains in mo- 
ters used motors. midget cars 
wheels, etc. Gail. 538 Erie. Toledo 


New—Factory over- 
$98.50 up plus tax 


POWERCYCLES 
stock —Latest Models 
and freight—Regular $179.50 to $267.50 
values—Amazing Buy—Regular Factory 
Warranty—Send For Free Catalog. R. C 
Cheney Co. Mfg. Division. La Crosse. Wis 


WORLD'S Leading motorcycles shown in 
100-page ‘‘Motor Cycle Guide $1.00 
Motor Manual. 1-7 Knox Place, Mel- 
bourne. Australia 
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SCOOTER Parts for all American Moto- 
Scoots from 1940 available. State Model 
Serial. Also Tires. Chain, Generators and 
Motor Parts for Briggs & Stratton and 
Lauson Engines. Moto-Scoot, Inc.. 1323 
W. Carroll. Chicago 7. Ill 


MIDGET car $5. motorbike conversions 
$5 brand new Regal motorscooters $37.50 
less motors. Indian motorcycle $25. midget 
car $20. Custer motorscooter $25. all com- 
plete. Gasoline engines $2 up. Super- 
cycles, Cushmans. Salsburys. Plenty new 
motorscooters. midget cars, homebuilders 
parts. automatic clutches. transmissions 
engines. tires. etc. at factory prices. Spe- 
cial sale: Four balloon tires for $3. Over 
5500 tires in stock. Mailorder only. Send 
25c for Big War-Bargain Catalogue just 
out listing these and hundreds of other 
bargains. (35c by First Class Mail.) 
Midget Motors Directory. Athens. Ohio 


5 AVIATION 


JET Engine $3.00; Plans $1.00; Litera- 
ture 10c; M.E.W.. 387 University, St. Pau! 
Minn 

PROPELLERS—2-3 Blade. for sleds. air- 
drive boats. Catalog. Standard Aero Craft 
Box 387. Ft. Worth. Texas. 

PROPELLERS. plans for snow sleighs 
& air boats. Catalog 10c. Banks-Maxwell 
R.P.D. 12. Pt. Worth 


8 AVIATION INSTRUCTION 
~ GUARANTEED: “Ross Questionaires” 








cover all C.A.A. Ratings. Free Folder. Ross 


Aero Publishers. Tulsa. Oklahoma 


ELECTROPLATING Units— 
$2.00 and up. Free Literature. Regency 
Sales. 5316 S. Justine. Chicago 9. Illinois 

WELDERS for all requirements. Free 
Catalog. Write Hobartweld. Box P-894 
Troy. Ohio 


RADIATOR Repairing Books. Supplies 
Equipment. Gasoline Torch. Write for cir- 
cu _Curfman Mfg. Co.. Marvville. Mo 

BANDSAW Owners repair broken blades 
2c each. Special silver solder. flux. in- 
structions—50c Sample 10c Products 
Supply Service, 24310-A Mary. Inkster 
Michigan 


10 MACHINERY, TOOLS, SUPPLIES 


WONDER Drill Sharpener. Guaranteed 
$2.45. Circular, Ellery Thompson, Wonder 
Oregon 

SHAPERS. Knives “Swing Saws. Sand- 
ers, Lawnmowers. Trailers. J-M Machine 
Works. Sylacauga 3. Alabama 
WELDERS for all 
Catalog. Write Hobartweld 
rroy. Ohio. aD AS 
POWER tools equipment wholesale 
prices. Free Bulletin. Homecrafters Coop- 
erative. Grand Rapids 6. Michigan 
BUILDERS:—Make concrete blocks 
$39.50 machines average 400 daily. stand- 
ard sizes. Free Catalog. Concrete Equip- 
ment Co., 5129-S Compton, St. Louis 11 
Missouri ss a 
SNAP Center Pinder 
Earl Engineering Co 
Fresno. Calif 


Complete 





requirements. Free 
Box P-895 


"$1.00 Postpaid 
P. O. Box 52 





7 ELECTRICAL SUPPLIES 
A EQl IPMENT 

BUY ‘Lamp Parts Wholesale. Parts you 
need for building. repairing. or assem- 
bling. Save money on large or small or- 
ders. New catalog for 10c. Gearon Com- 
pany. Dept. 300-A8. 27 South Desplaines 
Chicago. Illinois 

LAMPS—lIf you build or repair and had 
trouble getting parts—your search is 
ended! 24 hour service from the most com- 
plete stock in country. Illustrated catalog 
10c. Dealers. send business card for quan- 
tity discount. Gyro Lamps. 5402B Clark 
Chicago 40 

ELECTRIC 
$1.25. Beyer 
Chicago 43 

ELECTRONIC door lock! 
Invisible! Positive protection! 
sive! Ends losing keys 
available. Send only $2 for thoroughly en- 
gineerec drawings—Complete simplified 
instructions. Satisfaction guaranteed 
Ameswurth. 17544 Raymer. Northridge 
California 

LAMPS—Build own 
Wholesale. any amounts 
Brown Lamp Co.. No. 501 
Louis 12. Mo 

LAMP Parts 
Wrona Lamp 
Chicago 47 


8 WELDING, SOLDERING, PLATING 


BUILD-Ur-Own” portable Arc Welder 
Save $350. Easy with Hobart Welder plus 
Auto Engine. Send 10c for valuable in- 
struction book. Free Catalog. Write Ho- 
bartweld. Box P-893. Troy. Ohio 

WELDERS! New Portable Champion 
Special Transformer Welder 110/120 
volts. AC 9 heat stages up to 75 amps; 
Welds. brazes. solders. cuts all metals 
Easy to use. Simple instructions. Special 
Fiame Weld Torch Free. Splendid for 
Shop. Farm, Home repairs Saves hun- 
dreds of dollars yearly. Only $27.50. Also 
heavier models. 10 Day Free Trial Magic 
Welder Co., 239 PS Canal St.. New York, 
N.Y 


Engraves all Metals 
10511-C Springfield 


Pencil: 
Mig 


Sensational! 
Inexpen- 


“Originals. Parts 
Catalogue 10c 
Wellston, St 


Build-Repair-Details 10c 
Co., 2012PS-Cortland St 





RADIATOR Repairing—Cleaning—recor- 
ing. How to equip small shop at low cost. 
Supply sources. trade secrets. Instructions 
only $3.50 postpaid. Radiator Service, 
McBain. Mich 


WELDERS 110 V. Welds '4” Steel $32.50. 


| Unassembled $22.50. Morris Welding Serv- 
Y 


ice. 1850B State. Schenectady 4 

WAR Surplus 200 Ampere generators 
$33.00 each. Free literature. Lewis Short, 
Burrton, Kansas 


| rine 


Distributorship | 


|} sions 





BATTERIES, 
GENERATORS, ETC. 


EDISON Non-Acid lifetime storage bat- 
teries for home lighting. motors. indus- 
trial uses. radio. etc. Free interesting lit- 
erature. Hawley Smith Co. Croton Falls 
° 


2.2 


4 


13 





BOATS, OUTBOARD 
MOTORS, ETC. 
‘used. rebuilt marine motors. Ma- 


fittings. Free Catalog 
Dept. 23. Cold- 


NEW 
conversions 
Stokes Marine Supply 
water. Mich 

STEERING Wheels. windshield brack- 
ets. from $6.95. Modern fittings at lowest 
prices. Complete pre-cut plywood boats 
Bargains galore. Folder 10c. Marine. Box 
681. Mendota. Minnesota 

FULL size. cut to shape boat patterns 
blueprints. 7'2-38 feet. Illustrated “Build 
a Boat"’ catalog. 25c (coin). ‘“‘How to 
Build Boats"’ book. $1.00. PolyWog House- 
boat Plans $10. Marine Catalog $1.00 
Cleveland Boat Blueprint Co., Dept. A-77 
Cleveland 13. Ohio 

PACKAGED Lumber 
seasoned oak and cedar sized. selected 
Send $1.00 for booklet. ‘‘Plywood Boats 
with quotation form and literature. Forms 
and literature, 25c. Marine Mart. Buffalo 
7-A. N 

MARINE Specialties and motor conver- 

catalog. Sixty peges of struts. fin- 

ishes hardware plexiglass windshield 
kits. electric tachometers. inboard and 
outboard air cooled motors. etc. Immediate 
delivery. Catalog with booklet, ‘‘Conver- 
sion Hints."' $1.00 Catalog only. 50c. Ma- 
rine Mart. Buffalo 7-A. N.Y 

BOAT Builders’ guide—250__ pages 
15.000 items pictured. priced. deliverable 
Send $1.00. Marine Mart. Buffalo 7-A. N.Y 

MARINE conversions for Ford and Jeep 
engines. Catalog 10c. Lehman Manufactur- 
ing Company. Department A. Newark 2 
New Jersey 

SAVE 2/3 cost. Assemble your own boat 
Com plete plans and boat parts machined 
ready for assembly. No experience neces- 
sary. Rowboats to cruisers. Illustrated cat- 
alog 25c. Midwest Boat Company. Me- 
nomonee Falls. Wisconsin 

BOATS Unpainted. 12° Long V Bottom 
$69.50. Wilson Boat Co., Rice Lake. Wis- 
consin 


15 ENGINES, MOTORS, ETC. 


~ WELDER 150 ampere $47.50. Water 
pumps 400 gallon $12.75. Fans 32 volt 2 
speeds §3.75. Butler, 1885 Milwaukee 
Chicago 


Marine plywood 
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WINDING Data. listing 225 motors. sin- BINOCULAR Sun Filters. U. S. Navy STROUT’S Farm Catalog! Time and 
gle and three phase. $1.00. Motor Data.| snap-on type. Eliminates Glare! $1.00 Money-Saver—Free! Describes 2790 Bar- 
Box 7631. Kansas City 3. Mo paly. Satisfaction guaranteed 7 gain Properties—35 — oe 
ey 678-8 Sout I 5 Trite 7 y! 
MOTORS! '2 HP DC converted to AC. | 278-8 South Lafayette. Los Angeles 5 } db I ee a dn ave Men tart te. 
All new. High speed 110 volt. 25 or 60 “TERRIFIC” Bargains — Government N Y.. 20 W. 9th St.. Kansas City 6. Mo.. 
cycle. ball bearing motors. Actual value | Surplus Febeasenee Binoculars. Send $1.00 | 453 § Spring. Los Angeles 13. Calif 
about = oe be each or 3 ~4 for 10 piece Hobbyist Lens Set. Contains | 
$40.00 ith forward and reverse switc magnifying and reducing lenses. Send 32 "ROFITABLE OCC U PATIONS 
$19.50. 3 for $50.00. Countless uses for| stamp for “Bargain” list. H. Jeegers. | 22" "OF T 
rome ee oe — = po- | 93-08 95th Ave.. Ozone Park 16. N. Y. $40 00 WEEKLY. Made growing aauathe 
sition rder today! Immediate delivery! “a sears =“ > ened room Fresh. Dried. Dominion Patent 
No C.O.D. order. ‘‘Amazing Bachman's.’ TELESCOPES—17 power; extends 36 | 331 583. free apawn. North American. 169Y 
27 Herman Street. Rochester 5. New York. | inches. precision ground lenses. Ideal for Yonge. Toronto. Canada 
Dept PS studying stars. plane spotiing. etc. Satis- ~ - 
r : -=-% -wo- faction guaranteed or money refunded NO selling. operate coin machines, 
Hor TEST surplus nag” ve — ae $2.95 postpaid. Dept. PSC2. Criterion Co.. | amazing profits. details Free. Parkway 
scctronics, Sycraulics. aisctatt. Saceets. | 438 Asylum St.. Hartford 3, Conn Corporation, Dept. 12. 623 W. North Ave- 
Dick Rose. Everett. Washington. a - - —— | nue Baltimore. 17. “Maryland 
MOTORS '>» hp 1750 RPM $18.50. 42 hp REFLECTING _ Telescopes completely 
3459 RPM $16. 1, hp $3450 RPM $26 Rob- assembled. 60X, $25.00. Guaranteed Qb- $5000 FROM half acre growing Ginseng. 
erts. 7232 Madison. Forest Park 1. Illinois. | S€f¥atory clearness. Free information. | crop bought. Particulars 10c. Associated 
—_——_————_— ~ Skyscope. 475 Fifth Avenue. New York 17. | Growers. 1169 Corydon. Winnipeg, Canada. 
WATER Motors—-All Sizes for any Pur- - . 7 2 “ 
pose— Rotary and Semi-Rotary — Duplex ASTRONOMICAL telescopes, binoculars SENSATIONAL! It’s easy to earn big 
Motors. Burlington. Iowa microscopes, Bought. sold. repaired. Books. | money with your own profitable business. 
- —.. | Lists 10c. Rasmussen-Reece. Amsterdam. | Earn $10.00 to $50.00 a day. Make lamps 
. — & fa ae a" —— New York at home. General illustrated course teaches 
. SE 4 oe ssenasoe *kly. Course and wholesale supply 
J Helwege Co.. 1 Woodcleft Ave., Free- POWERFUL astronomical telescope easily | eels eal $2.00 yo Company. Dept 
port. N. ¥ made. Perfect lenses and instructions: | 999-ag 27 South Desplaines, Chicago. I] 
on Eien a 100X $3.00; 100X and 200X $4.00; 100X = . 
NEW Midget Steam Engines Single or | 990X and 400X $6.00. Full power. clear TYPISTS, Profitable business at home 
V-Type. Literature Free. R. Looker, Box | Vician guaranteed. Instructions alone 10c.| Complete copyrighted information 50c 
105. Michigan City. Indiana Suffolk Science Service. Manorville. N. ¥ Restaht —\ 72-B W. Washington 
" — — ane —= — § 1icago 
16 AMERICAN POLICE JIU JITSL 4” ACROMATIC lenses for astronomical ~ ear — ermeene 0 
eet telescopes. $45.00. James Bray. 860 Wal- MAKE Beautiful Holiday Flowers. Nov- 
DEADLY Judo—FPiercest fighting tech-| nut avenue. Burlingame. California elties. Wonderful home business pays ex- 
nique. Trick knockouts. (200 photographs | - - : ————- | cellent profits. Literature free. Velva Art- 
—— anteations ) Sepert bensarmene , . we to _~* ee ee Book- | crafts, 324-X East 14. New York 3. N. Y. 
‘hree volumes. Complete $2.25 Jariety | le ‘ite oday! ushne mporters _ — 
House. Box 46-A. Wall Station NYC. 5. | 678-8 South Lafayette. Los Angeles 5 PR A Fishworms. Bey? —— 
18 BODY-BUILDING COURSES 2 OPTICAL tions. Huffman’s Worm Ranch. Rives 
BARBELL = —_—— | Junction. Michigan 
3ARB S—finest quality 8 up PRISMS. Government surpl: us. Ideal for > es a 
Catalog Free. Lurie Barbell Co.. 1729-S8 | experimenters. Silvered for making photo- l LOCKSMITHING secrets! Key Pome 
Rockaway Parkway. Brooklyn. New York stats on enlargers. Unsilvered for showing jock io S. op Mg pI ” _— 
BECOME a big Sirong Muscleman. In- | Spectrum. reflecting telescopes. etc. 11,” | illustrated book $1.00. Wechsler, 7 West 
nage , —y size $1.00. 1's” $1.50. Wolf. 1261 Union | 26Ne¥ York City 


structions ly $2.00. (News « Pictures | ‘ ° | = 
10c.) Write Sid's ‘frcem. Dept. PSM. Street. Brooklyn 25. New York |" BIG money decorating Dresden Figu- 
8421'> Evergreen. Southgate. California rines, Gifts, etc. to rivai expensive China- 
a ~ ———— — | 24 DOGS, BIRDS, PETS, RABBITS ware. No experience necessary. Royal 
BARBELLS. Dumbbells. Exercise equip- —— | Dresden Statuary, 186 No, Syndicate, St. 
nent. Courses. Free booklet. Good Bar- SEE Gulf Hamstery ad page 29. Shows | Paul 4. Minn 
ne ri > , - > . —— — 
bell Co.. Reading. Penna ee of Hamster MAKE money with hamsters. "New Tiny 
9 SP N OODS, GUNS, AISE Chinchilla rabbits. Year-round | animal. Easily raised at home. Write for 
! putas shonin ARCHERY money-makers from furs. meat. breeders. | details. Hudson Hamstery. Newfoundland 
. wtcied m —e Experience unnecessary. Write today. Wil- | 2. N 
“SHOTGUNS” “Rifles ‘Handarm s"' | low Farm. Sellerville 16. Pa . é PUT your Classified ad to work in Popu- 
“Ammunition ‘Rods “Reels List RAISE Guinea Pigs. Make money at | lar Science Monthly, You'll get profitable 
10c. PS-Rudolph's. Atchison. Kansas home. Booklet free. Taylor. Box 426B./ results from this low cust advertising 
BOWS—Arrows—Quality Archery Equip- | Hapeville. Georgia | Write for order form to © K. Kelly. Clas- 
ment. Popular prices. Catalog 10c. Illus- HAMSTERS $2.75 pair. Mice $3 50 dozen | sified Advertising Manager, 351 Fourth 
trated Archery Instruction Book 50c | ajligator $2.50. Chameleon 35c. Turtle 35c_ | Avenue_N 10 
Archery. 617-J So. State. Chicago 5 malwe 
§ ———— t m 50c hundred Hobby Catalog 33 BOOKS, PE RIODIC ALS, ETC. 
490 PROFUSELY illustrated pages antique pile st 5c. Quivira Specialties 
ind modern pistol. sword. etc, values. 50c Tope Ka 1Sé _ MAGAZINES “(back dated)- —toreign " do- 
Robert Abels, PS860 Lexington Ave.. New $50 WEEKLY Raising Angoras. Free Il- | mestic. arts. Books, booklets. subscrip- 
York 21 _ | lustrated Booklet tells How. Wilson's. | tions. pin-ups. etc. Catalog 10c. (refund- 
SEND 10c for list 100 used guns. Fray- | Stanton. Calif ed). Cicerone’s, 863 First Ave.. New York 


eths. Willmar. M _| KENTUCKY Foxhounds—kind to catch | 17. New York. ____ si 
) ; +AINS rearms. bin lars and kill fox with-—-$30.00—$60.00 each USED Correspondence Courses and 
w gg Bg = dc "Smith cr xerneeg Harvey Satterfield. Princeton. Kentucky Books bought, sold, rented and exchanged 
Runnemec * , be! ; . Catalog Free. Lee Mountain. Pisgah, 
Runnemede. N. J — 25 FROG RAISING Alsbone 
N" JE and Modern Gun argain veg oo 
List ioc Rywell Sarrimen. Tennessee. RAISE Frogs! Pleasure and profit ADULT Stories, 25c. Eight—$1.00! Free 
HOTOUNS hid Sarai ° a New book explains everything. Marl- | catalogs! Hirsch. Spring Valley 3. N.Y 
s JUNS. Rifles. Revolvers. Over 95! boro-B. Box 7002. New Orleans 19. Louis:ané —— 7} : 
Modern, Obsolete. Also Cartridges. List 10 : - CARTOON Booklet - Laughs! Fun! 
coin. Ed Howe. 26 Main Street, Coopers | 39 Harris. Box 1567, Portland 7. Oregon. _ 
sub- 


FAKMs, 
Mills. Maine OTHER REAL ESTATE | QUICK profits taking magazine 
scriptions. handling greeting cards. Cas- 


PIS NG-Bsg ote w ost ish- ey ~ . 
am. "Time, Homemade. Details gies pin — D For Taxes! California. Oregon sell Publishers Service. Westfield. N. J 
wer. Wichita, ‘Kansas mining “aude 25e'to $£00 mee iitinus | ;,QPERATE book rental service by mai 
i an 2 $ acre mini ’ me - , Ss = 
GOOD used Army le athe rifle scabbards bid 10 (coin) brings circulars and maps ggg ee ogy Re Fe Stenger. 500-20th 
complete $2.95. .45 shoulder holsters $1.50 Pacific Lands, Box 2350-PS. Hollywood = - : — oe — ae 
Send for complete sportsman’s catalog. | California BOOKHUNTERS! All Subjects. Send 
ilendal a tries 36 7. 50t St . - | Wants! Jahe k Se p. 620-K Eas 
New ork Industries 68 W 50th GOOD FARMS—Ranches._ Washington _ adil. _ = aed arene 620-K East 
Minnesota. Montana. Idaho. Oregon. North rc . 
0 ELD GLASSES Dakota. Dependable crops. favorable cli- HYPNOTISM. Mental Phenomena stu- 
= wun ESC ore ETC. mate. Write for literature. lists describing | dents—adults only. Send 10c for unique 
7 al farm opportunities. Specify which | Hypnotic Catalog. Power Publishers (Un- 
TELESCOPES. Binoculars Microscopes State. « ,. Haw. 120 Northern Pacific | usual-Book Specialists), 790-X Broad 
big bargain catalog free. Brownscope Paul 1. Minn Newark 2. New Jersey adh EE 
npany. 24 West 45th Street. New York all Catalog farm bargains ADULT Books—Unusual—Revealing—ii- 
Tel- Many states. some equipped. many s lustrated. Five $1.00. Catalogs 10c. Kogan 
ted! United pig Agency. 428-PS BM/ 1032-DP, Church Annex, New York 8. 
Kansas C 2. Mo 8 PAGERS The vestpocket comic book- 
et Request Free Catalog CN. Edmund [OME ] Healthful lets that men like. 15 for $1 cash no re- 
Salvage Co.. Audubon. N. J leasant Ovark r cheap homes and free fund or c.od sent in plain wrapper 
HOW to make telescope. astyonomical . Free literature. Ozone Land | T /. T. Books. Box 5033. Chicago. I) 
% —— ent. etc told in handy book sl books of comic characters 
rybody’s Astronomy’’. Send $1.00 to ACRES So. Missouri. Oklahoma, Sa A nor illustrated as yc 3 10 
Penal uw Science. Dept. 88C. 353 4th Ave rifi $37 00 re National Petroil > for iol Stellar § s 3353 
New York 10. N. ¥ Mic in Ave.. Chicago. Il Mads Mart “C hicago 54. Ill 
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WAR Surplus Bargains. Binoculars 
cope Sextants Millions of senses 
Reticles Eyepieces. Objectives 
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NATIONAL Geographic Magazines 1888- 
1949. any issue. Periodical Service. Box 
327-PS. Swarthmore. Pa 
~ ADULTS _ Only 
literature. Home Pix, 
York 19 

~BACK-date Magazines. Specific issues 
years. Arkell’s, Tarzana 2. Calif 

PHOTOGRAPHS — Books — Unusual 
terest lists—dime. What-Knot Shop. 2331 
Market St San Francisco 14 Calif 


SANCTILEAN University. Florence 9 
Arizona Impending Golden Age."’ $2.50 
Best seller 

SELP-Hypnosis Amazi ing “new book 
guaranteed!! §2 Psyche, 542-BH 5th 
Ave.. N. Y. 19 
HOW To Make Money Out of Classified 
Advertising To get this free booklet send 
a postal card to O. K. Kelly. Classified 
Advertising Manager Popular Science 
Monthly. 351 Fourth Avenue. New York 
City 


35 MAGIC FRIC KS, 


“Daring Books.” Free 


k 
1674 Broadway, New 





In- 





PUZZLES, ETC. 


" MAGICIANS’ Gamblers’ secrets ex- 
posed. Cards. Dice. Punchboards. Slot Ma- 
chine. Catalog 10c. Book Co., Box 671 
St. Louis 1. Mo 

FREE Dollar Magic Set 
sional Catalog 25c! ‘‘Mysto."’ 
Germantown, Philadelphia 


ITCHING. Sneezing Powders Eighteen 
tner ricks and Joker's Catalog 25c 
2404N15. Philadelphia 

WE supply every noted magician. Large 
professional catalog 50c. Holden's 
West 42nd Street. New York 


with Proles- 
4462-PS 


~ BE a Magician ~ Large ‘professional ‘Magic | 


catalog of latest tricks. 35c. Ireland, F-109 


North Dearborn. Chicago 


500 TRICKS Catalog atid book “84 Card 
Tricks Both only 50c Robbins Co 
152-P West 42nd St.. New York 


500 TRICKS you can do! Send 10c for 
Douglas famous Catalog, best in magic at 
lowest prices. Unequalled service to ma- 
gicians for 30 years. Douglas Magicland 
Dept. 2. Dallas, Texas 


200 ELECTRIC stunts. 110 volts. 
Cutting Sons. Los Altos 2. Calif 


LEARN magic Ventriloquism Mind- 
reading. Write for particulars. Quacken- 
buch. Big Flats f 


VENTRILOQUISM Taught. 3c stamp 
brings particulars. Smith. 801 Bigelow 


} 


Peoria 5. Il 


400-PAGE Catalogue o of 2000 Tricks. 
pocket parlor stage World's Finest 
Magic. Send $1.00 for Catalogue (refunded 
first $5.00 order). Kanter'’s. S-1311 Wal- 
nut. Philadelphia 7 

VANISHING Quarter trick and c 
25c. Sterling Magic Co.. Royal Oak. Mich 


AMAZING Ghost Quarter Trick Free If 
25c is sent for Big Illustrated Catalog list- 
ing 500 Wonderful Magic Tricks. Rush 25c 
Now. The Magician. 2463-S Kensington 
Ave.. Phila 25. Pa 

LARGE 160 Page Magic Catalog 35c for 
Beginners and Prolessionais Chicago 
Magic Company, 2300-X No. Mason Ave- 
nue. Chicago 39 

LEARN the tricks of the card and dice 
shark by reading our expose book and cat- 
nlog mailed prepaid for 25c. Vine. Hill & 
Co.. Box 35P. Swanton. O 

LEARN Ventr 
tion. State Age 
sington Station 


37 COIN COLLECTING 


FREE | Foreign coin, banknote and Coin 
I trated Catalog to ap- 
licants. Send 3c postage 


Tath am Springfield-D50. Mass 


“OLD Money Wanted. Do you know that 
Coin Collectors pay up to $100.00 for cer- 
tain U. S. Cents’? And high premiums for 
all rare coins’ We buy all kinds 
for Large Coin Folder. May mean 
profit to you. Nuismatic Co.. Dept 
Fort Worth. Texas 


54 POPULAR SCIENCE 


$1.00. 


Uoquism Free Informa- 
Maher. Box 36-S89 Ken- 


Detroit 24. Michigan 





api 
Coin Co 


much 
30 





| Washington 
| $1 50 ea 


P220 | 


| Trieste 


catalog 
| sit Bidg.. 


} only 3c 
| Stamp Co 


| Stamp Co.. Dept 


Send 4c | 


| Seminole 


GET profit and pleasure in collecting old 
coins. Send 10c for 56 page illustrated coin 
catalog. You'll be delighted with it. Send 
for it now. B. Max Mehl, 374 Mehl Bidg 
Ft. Worth. Texas. Largest rare coin estab- 
lishment in U. S. Established 48*years. _ 


~~ PREE Appraisal on your coins “if you 
wish to Buy coins, send 5c for selling list 
Twin City Coin Exchange. Room 301, Nis- 
sen Bidg.. Winston-Salem. N.C 

$10.00 EACH for certain Lincoln pen- 
nies; Indianheads $50.00. Send dime for 
catalogue of prices paid. Lincoln Coin 
Company. Elkhart 4. Indiana 


LARGE $1.00 Bill $1.60. Large $2.00 Bill 
$3.40. 10 Wooden Nickels $1.00. 100 differ- 
Foreign coins $3.95. 255 Page Guide- 
book $1.50; Handbook 75c; Giant Bargain 
Catalogue 15c. Bebee Coin Co., 1180 East 
63rd. Chicago 37. Illinois 
U.S. coins lowest prices. Send stamp p for 
lists. Hutchinson. 3463 I Street. Philadel- 
phia 34. Penna 
BUYING — Selling — Lists 
50c. Bason. 24 Maple Drive 
Park N.Y 


MAGNIFICENT stock of U. 8. coins “All 
series. Catalogue listing 2500 coins 1l5c 
$50.000.00 Stock of gold coins Worldwide 
selection. Catalogue 15c. James Randall 
116 South Michigan Avenue. Chicago 3 
Illinois 


COMMEMORATIVE $%'2 — Columbus 
Cleveland. Stone Mountain 
Illustrated Catalogue 25c. Norman 
Schultz. Salt Lake 9. Utah 

43 MIXED Indian Pennies $1.00. 33 Dif- 
ferent Foreign Coins $1.00. Chelsea. 40 
West 18. N 11 


40 STAMP COLLECTING 
ZOWIE- E-E! A Barrel of Fun for only a 

Dime! 500 United States Stamps—-Abso- 

lutely unpicked and unsorted. just as re- 


‘J0c, Catalogs 
New Hyde 











| ceived from church missions. Many varie- 


ties. including large commemoratives. air- 
mails. high denominations up to $5.00! 
Stampdom’s biggest package of fun. and 
you might find something really valuable!! 
Price only 10c to serious approval service 
applicants. Money back if not delighted 
Illustrated bargain lists with each order 
—— Stamp Co.. Dept. 55. Camden. New 
or 





PREE! Crystal-Mount Suet. Harrisco 
204 Transit Bidg.. Boston. Mas: 


DEALER'S Wholesale === Postage 
3c. Franksco, 5031 Queensbury. Baltimore. 
Maryland 

NICARAGUA “Tin Pan Alley’’ Diamond 
Ecuador showing George Washington. and 
American Flag in natural colors. Fezzan 
“American Army" stamp First 
U.S. Commemorative. $10000 Shanghai 
Corsica. Anzac. Antique. others all 5¢ ap- 
provals. Capital Stamp Co Dept. 10 
Little Rock. Ark 

128-PAGE United States Catalog. 1.000 
illustrations. 25c. Harris & Co.. 204 Tran- 
Boston 











WORLD'S Largest Stamp (7'> x 4 
inches). A real curiosity! Retails for 50c. 
to approval applicants 
Springfield . Mass 


200 DIFFERENT. including Roosevelt 
triangle. 5c to approval applicants. S. Ava- 
lon Stamp Co.. Springfield. Mass 

POUND stamps containing thousands 
$1.00. Longacre Shop. 100c West 42nd. 
New York City 18 


WOW! $10.00 Worth Of Pun 10c! 





What 


& treasure hunt! Big package 500 Foreign | 
| Stamps 


including airmails. pictorials and 
others from the world over; stamps worth 
up to 25c each 
Approval Applicants Only. Jamestown 
5. Jamestown. New York. 

PREE! Unusual Illustrated Lists. Little- 
ton Stampco. Box Littleton 
Hampshire 

~PREE! Illustrated United States Cata- 
log. Low Prices! Americo. Bristol. Conn 


UNITED STATES approvais complete 
coverage fine quality. attractive prices 
Stamps Box 1138-S. Cora! 


Gables. Plorida 








Tatham | 


This offer sent for 10c to} 
| Slightly defective. bargain prices 
fe 


New | 


FPREE—Illustrated Catalog. Kenmore 
Stamp Co.. Dept. 39. Arlington 74. Mass 


CASH For Your Duplicates Particulars 
free. Goliath. Bethlehem 8. N. H 


FREE—Famous Americans Set. Flag 
Set. National Parks Set. and Presidential 
Set to $5.00. A total of 90 Stamps Free to 
Customers for our unsurpassed U. S. and 
foreign selections. Send 3c for 15 of the 

ve Stamps and full part‘culars. Tri- 
boro Stamp Co.. 145 Nassau St., Dept 
208. N.Y : : f SAY a 

COLD-Blooded M-u-r-d-e-r! 200 British 
Empire Stamps: Contains new colonies of 
Norfolk and Tokelaw Islands; Grahamland 
(Britain's only colony at the South Pole): 
Pakistan; Nepal; big stamp commemorat- 
ing murdered Mahatma Gandhi; many 
other fascinating varieties including 
stamps cataloging up to 20c each! Amaz- 
ingly Low Price (with approvals) Only 
10c. Kenmore ne Co., Section 16. Ar- 
lington 74. Mas: 


POSITIVELY Greatest Pree » Offer! Lat- 
est Scott's International $6.00 stamp al- 
bum—covering entire world contains 
36.000 illustrated descriptive spaces; Scott's 
1949 Standard $7.00 catalogues ‘‘Philately's 
Encyclopedia’'’—absolutely Free to appli- 
cants for foreign approvals becoming cus- 
tomers. Approval Service. P. O 7 
San Francisco 

YOU Need These! All six for 10c! To 
introduce our Exceptional Approval Serv- 
ice. we'll send you: 1. Pocket Stock Book 
2. Watermark Detector. 3. Stamp Tongs 
4. Perforation Gauge. 5. Book for Dupli- 
cates. 6. Package of Stamp Hinges. All 
only 10c to approval applicants! Free! Big 
list other bargains. Jamestown Stamp 
Co.. Dept. D. Jamestown. New York 


FREE! Asia. Africa Europe Packet. Ap- 
provals. Desk B. Standard Stamp Co 
Barneveld. N.Y 


UNITED States Commemorative Collec- 
tion. Thirty-three different unused. Co- 
lumbians to 1943 issues only. Price $1. Re- 
quest approvals ‘Stamps."" Albany 5 
New York 

FREE—Canadian’ Sets 
George VI. George V. Coronation 
others, to approval applicants 
Box 118-P. So. Orange. N 

FREE! Porto Rico Airmail Triangle 
(World's Only American Colonia) Tri- 
angie!) Cook Islands, Syria. Ivory Coast 
Damascus. Elephant Land, Cambodia 

‘Slave."’ others. All 


Harem. Philippine 
Approvals. Belmont 
D.C 


Roy al Visit. 
Jubilee 
Ensign 


Free for 3c postage 
Stampco. Washington 10 

FREE. Military Govt. Set 
Raymax. 123-X William St 

PREE- -Bulgaria. Congo Algeria a 
Foreign Approvals. Colonial. Box 326B 
Passaic. N Sea 

1862 PRINCE Edward Islands—Just 3c 
with approvals. Viking. 130-P Clinton St 
Brooklyn. New York DR BME 

UNITED States stamps nearly 100 years 
old, Roosevelt set. others. 40c value—only 
5c to applicants United States approvals 
Wakonda. 140F Nassau. New York 7 

~ $1—$2—$5 UNITED States. commemo- 
ratives, airmail. high values in large col- 
lection United States stamps only 5c to 
applicants United States approvals Met- 
ropolitan. 140A Nassau. New York 7 

FINE Approvals. Fast. personal service 
What countries do you prefer? I'll send 
their stamps. Milton Skinner. 438 Locust 
Long Beach 12. Calif, 

FREE! United States Mint Block, Rus- 
sia Airmails Packet. Approvals. Green- 
wood. 263 Meridian. Miami Beach. Florida 


~PREE! Powerful magnifying Glass—to 
approval buyers; also big bargain lists 
Jamestown Stamp Co.. Dept. 202, James- 
town. New York 


~ OLD. scarce U. S. seconds on approval 
Hearn- 
N. J 


Approvals 
cs. ¥. © 


Clintonhill Station. Newark 


DIFFERENT stamps 10c. FP Tunis 
N 


a 
Wakeman Ave.. Newark 


~ WORLDWIDE Different: 200—25c; 500 
50c; 1000-—$1.25; $3.00; 5000—$15.00 
Beacon Sales. Maynard 3. Mass 

~U. S. PRICE List. Send Postage. State 
Stamp Studio. 1225 Park Building. Pitts- 
burgh 22. Pa. 
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FREE “Stamp Finder 
country to which any 
pages profusely illustrated. 


Garcelon. Calais 18, Maine 


EXOTIC Pictorial Collection: 
Chieftain. Fezzan Ghadames. Djibouti 
Togoland Reunion Andorra Algeria 
Miquelon, Tunisia. Monaco, Guadeloupe 
Martinique, Many others. Everything 5 
imperial Stampco, Tampa. Florida. 


50 DIFFERENT U. S. 10c 
Price list free. Seidenberg 
Michigan 


50.000 STAMP Grabbags 25c each. 
derson, 630 Bingaman, Reading 2. P 


307 ALL Different 10c. Commemora- 
tives. Triangles. Bicolored beauties. High 
Values! Strange Countries! New varieties 
galore. Only 10c with approvals. Garcelon, 
Hox 418. Calais. Maine 


FREE! 25 Diff Stamps from 25 Diff. 
Countries. Approvals included. Ciula, P. O 
Box 2511. Paterson, New Jersey yal 


LIBERIAN Triangulars. 10c with ap- 
provals. Vargo Stamps. 6044 South Fair- 
field. Chicago 29 


S. 797 SPA Sheet only 5c to appli- 
for U. S. approvals. M. Haycock, 
86th St.. Brooklyn. N. Y 


AIRMAILS—worldwide variety 


Bargain. 
With approvals 5c. Arthur Wirth, Nor- 
wichtown 2. Conn ee 


FLAG Stamp Free with U.S Approvals 
E. Wenigman, 1933 Patterson. Chicago 


WORTHWHILE New Zealand Semipost- 
als (1943 Princesses Triangulars) only 10c 
with approvals. George Richie, 840 Oak 
Alameda. California 

10 U. S. Over 40 years Old 5c “Approy als 
Scott. Middle St., Lexington. Mass.. 73. 


+5 STAMPS from 75 countries 10c to 
approval applicants only. Bjorn Nielsen 
Monmouth 1. Maine. 

PENNY Approvals by Country ry. M. H 
Hoerning. 102 Parmington Arkansas. — 

25 EGYPT 5c plus big pr ice list (pack- 
ets). Chase, 1026 Walker Avenue. Oakland 
10. Calif 

GENUINE 
ogs 55c). Approvals 
yany Tamaqua 2. Pa et 

NEWFOUNDLAND ~ most popular coun- 
try now a province of Canada. Many New- 
foundland stamps becoming scarce. 25 dif- 
ferent. 50c; 50 different. $1.50. Russell 
224 West 17th St.. New York City _ 

ALL-Aboard! The Philatelic Special. 12 
rrain Stamps and packet of 100 different 
stamps for 10c with approvals. Reich 
Stamp Co., 4647 Kenmore, Dept. S19. Chi- 
cago 40 ll a ae : 

Ic EACH and Less! Thousands of Bar- 
gains! Cole. 43-G Rinewalt. Buffalo 21.N. Y¥ 


750 FRANCE and Colonies Stamps only 
10¢ with Approvals. Littleton Stamp Co 
Littleton 26. N. H Po ae ee 

FREE 500 hinges and 15 different Can- 
ada with approvals Jaydee 218 W. Dick- 
inson. Grand Rapids 7. Michigan 

TOPS! Our booklet ‘‘How 
Stamps.’ Send for your free copy 
Littleton Stampco. Littleton 29 

UNPICKED: 5000 U. S. $2.00; 5000 For- 
eign $3.00. Kuhn, 81-10 Broadway, Elm- 
I ne 

FREE! 25 different U. S. Approvals ac- 
company. Village Stamps. 90-39A 214 St 
Queens Village 8. New York 


42 HOBBIES, COLLECTIONS 


INVENTING can be an interesting and 
profitable hobby. Write for complete par- 
iculars. Institute of American Inventors 
Dept. 30-E 2926-Eye St.. N. W.. Wash- 
ngton 6. D _ 

UNUSED Matchbook covers—100 differ- 
$1.00--Catalog 10c—Charles Edelman 
1311P East 84. Cleveland 3. Ohio 

10 ANCIENT Indian Arrowheads $1.00 
Tomahawk $1.00. List Free. Lear's. Kirby 
Arkansas 7 2 

UNPAINTED plaster ornaments. Loxite 
for moulds. Free literature. Midwest Nov- 
elty Manufacturers, Box 788-B, Anaconda 
Montana, 


Approvals 


No approv als. 
Cassopolis 


An- 
a —_ 


U 
cants 
133 


“Goya Nude” set 15¢ (Cata- 
Stamp Com- 


Royal 


to Collect 
today! 
H 





" Tells instantly | 
stamp belongs. 32 | 


Sakalava | oan B 
a 


4 a Es, RELICS, 
AN GOODS 


huge collection of Au- 
P. Selleck 


~ AM sell ing my 
Box 


Indian relics. M ec 


1342. Denver. Colo 





ERALS 
«& PREC jot S STONES 


~ SCINTILLATING Australian Opals 5 
Dollars, specimens 50 Cents. Woodrow 
Oidficld, 22 Russell Street, Drummoyne 
Sydney. Australia 
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ZIRCONS, diamond-like white, blue. or | 


golden, carat size plus 2 crystal clear spar- 
kling zircon side stones $3.85. Others Cat- 
alog 10c. Imhusex, Box 232. White Plains 
New York 

GEMSTONES. Mineral specimens. ~ Every 
variety. Lowest prices. Postcard brings 
free list. Plummer’s. 2177D Bacon. San 
Diego 7. Calif 


x 10” enlargement 
50c. Surgals, 3300 


SENSATIONAL! 8" 
beautifully oil-colored 
Beach. Chicago, ty aed 

GREAT News! Price reduction on our 
famous Century Jumbo Oversize finishing 


| Our new Chicago plant makes these reduc- 


possible. and new improved equip- 
exclusive with Century, produces 
magnificent quality work 
Any 8-exposure roll finished deluxe style 
only 30c. 12 exp. 45c. 16 exp. 55c. 36 exp 
$1.25. All oversize reprints 4c each, Free 
Mailers. Send us your next order, you will 
be delighted with results Cave Photo 
Service. Box 5208. Chicago 80. Illinois 


ROLL developed. 8 prints and two en- 
largements 25c. Trial offer. Young Photo 
Service. 406-C. Albany 2. New York 


2 BEAUT IFUL Hi-Gloss prints each good 
negative and enlarging coupon with each 
6 or 8 exposure roll developed 28c wi- 
photo Co.. Weatherford. Oklahoma. __ 


tions 
ment 
sensationally 





GEMS. precious and semi-precious. all 
genuine from world wide sources. Deal di- 
rect. no overhead, save money. Catalog 
ide ill Co.. Route 7-K. Salem, Oregon 


FILMS Developed. Quality work. En- 
larged Fanfold prints. 35c 8 exposures. 45c 
12 exposures. Pittsburgh Photo Lab.. Box 
9665. Pittsburgh 26. Pa 








a CAMERAS, PHOTO SUPPLIES 

“BARBEAU Buys. Sells. Exchanges Cam- 
eras. Enlargers. Projectors—Leica with 3.5 
Elmar and case $90.00. Barbeau's, Oswego 
New York 

BASS Says: Bargaingram 257 ready and 
waiting for you. The book which tells all 

. the finest in new and used camera 
equipment a veritable encyclopedia 
Write. phone or call the sign of the old 
“Horse Trader’’. 39th year of satisfaction 
or your money back dealing. Bass buys 
sells and trades. Bass Camera Company 


Dept. AG. 179 W_ Madison St.. Chicago 2 


PHOTOGRAPHY for pleasure or profit 
Learn at home. Practical basic training 
Long established school. Write for free 
booklet. American School of Photography 
1315 Michigan, Dept. 174C. Chicago 5 


AMATEUR Photographers—send for 
free copy of new. outstanding photographic 
publication. Photomarketeer, 542 5th Ave 
New York 19 Y 

USED 2'4 x_ 3'4 Speed Graphic with 
Coated Ektar Lens, Supermatic shutter 
King Sol Flash. Kalart Rangefinder Three 
holders case. $190.00. Barbeau's. Oswego 
New York 

BUILD Contact Printer described July 
issue Popular Science Page 202. Write for 
Parts Price List. Dick Rose, Everett 
Washington 


48 PHOTO FINISHING 


THREE prints each 8 exposure roll 40c 
ve each 35c me each 25c. Reprints 3c 
A. Eastman. Bode. Iowa 


“8 PRINTS all enlarged to nearly post- 
card size from your roll or negative 25c; 
16-—-50c. (Trial offer) Willard Studios. Box 
3535G. Cleveland hio 

i6 ENLARGED. Jumbo. oversize deckled 
prints from any 6-8-12-16-20 or 36 expo- 
sure roll film developed only 35c and this 
ad. Electronically exposed. Enlargement 
coupon free. Skrudland. 6444-W Diversey 
Chicago 


“WALLET phctos and 
Plastic are moistureproof 
Three for $1. Mankato Plastic Seal 
kato. Minnesota 

OIL coloring photographs « can be a fas- 
cinating hobby or profitable sideline for 
those with artistic talent arn at home 
Easy simplified method. Send for free 
booklet. National Photo Coloring School 
1315 Michigan. Dept. 1726, Chicago 5. Ill 

8 BEAUTIFUL Double Size pictures and 
roll developed 30c. 8 hour service. Free 
Mailers. Pacific Photo Service, Box 666 
San Francisco. Calif 

35MM ROLLS Developed —Enlarged 
3'yx5 Prints. 36 exposures $1.25. 20 expo- 
sures 75c. 8 exposure rolls developed 
printed oversize 30c, 12 exposures 45c. 16 
exposures 55c. MacDonald's Photos. Box 
228-C. Congress Park. Illinois 


NO Negative ad $1.6 








ecards sealed in 
and soilproof 
Man- 


Send picture and $1.00 for 


new negative and two enlargements. Nega- | 


tive and enlargements from each addi- 
tional picture. 50c. Individual attention 
No mass production. Atlantic Photocraft 
P O. Box 27. Boston 26. Mass 








50 PHOTOPRINTS, PHOTOCOPIES 


HOLLYWOOD Model Directory. ‘‘Photo- 
phone 400 pin-ups."’ Artists-Photogs’ 
Casting Guide. (sample copy—-$1 and this 
Adv.) 111742 lympic. Los Angeles 
(15). California. VA-8793 


PHOTOCOPY anything yourselt "Papers, 
books. No darkroom. 8'2 11” complete, 
$6.95. Fotoflek. 4801 Yarmouth Place. Cin- 
cinnati 29. Ohio 


51 MOTION PICTURES 
SOUND EQlt IPMEN iT 

GUARANTEED fresh anti- halo outdoor 
movie film! Weston 12! Daylight loading! 
Processing free! Three spools double 8mm, 
$3.45! Six single 8mm for Univex. $4.60! 
Postpaid! Catalog. Filmcraft. 47th Holly, 
Kansas City 2. Missouri 

BASS Says: 39 years of leadership guar- 
antees satisfaction. Finest Cine equipment, 
8mm 16mm and 35mm silent and 
sound. Write the old ‘‘Horse Trader’’. Sat- 
isfaction or your money back always! Bass 
Camera Company. Dept. A.. 179 W. Madi- 
son St.. Chicago 2. 


85 KODACHROME movies! War. Atom 
Bomb. Travel. Air. National Parks, Beau- 
tiful Models. Catalog. 3c stamp. 2 scene 
*‘Waikiki"’ sample. $1.00. Specify 8mm. or 
16mm World In Color Productions. 
Elmira 

BETTER 8mm and 16mm Movie Camera 
Film. Lower prices. Better Films. 742 New 
Lots. Brooklyn 7. N. ¥ 














397 FREE Rental Film ‘Sources Latest 
Compilation $1.00. Waverlynn Company 
Dept. 2. 436 W. 42nd St.. N. ¥. 18. N. Y. 


UNUSUAL Film Subjects 8-16mm Ko- 
dachrome projection length sample *‘Al- 
lure’’. $1.00 (Refunded) Art slides. sam- 
ple 50c, five for $2.00. ‘‘Strip Polka’’ 16mm 
sound, $6.50. Exchanges! Bargains! Big 
catalog with sample film, 25c; refunded 
first order. Write today. National Film 
Supply. Broadway Sta. (E). Toledo 9. Ohio. 


35MM ANSCO Color Reloads-——-fresh 
stock guaranteed! 20 exposures $2.50 in- 
cludes color processing. unmounted. 3 for 
$5.50. Indoor, outdoor—-specify type. Photo 
Surplus Sales, Box E, 12 Duane St.. New 
York City 

8-16MM. Silent-sound films. Complete 
rental library. All latest subjects. Free 
catalogue. (sample film 10c). Garden Film 
317 West 50th. New York 1 


ORIGINAL Party Films and "Records 
Adult Entertainment. Details. interesting 
offers dime. Alberts. Dept. P. 6369 De 
Longpre Ave.. Hollywood 28. Calif 


SEND _10c for 1949 photographic cata- 
logue. Bargain list included. Sterling's 
679 Northampton. Easton. Pa 


LEARN movie projection. management 
Pree Catalog. Theatre School. Elmira. N.Y 

FREE Processed Film Weston 10 100 ft 
16mm $3.25. 25 ft. double 8mm $1.50 with- 
out processing. 100 ft. double 8mm $2.35 
16mm $2.25. Free Circulars. Fromaders 
Davenport 5. Iowa 
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00 RENTS 16mm sound 1'% hr. pro- 
A Pree lists. Valuable premiums with 
film rental contracts. Community Movie 
Circuit. 1285 Bailey. Buffalo 6. New York 
WANTED. We'll pay hard cash for si- 
lent or sound 8mm or 16mm. new or used 
movie film. Write and tell us what films 
you have. and how much you want for 
them. Camera Shop. 760 Broad St., Provi- 
dence. R. I 


yaes—-iiew Saving Bargain Bulletins 
in radio and television sets. record chang- 
ers. tubes, parts. amplifiers. speakers. etc. 
Write today. Radionic Equip't Co.. Dept 
1508. 170 Nassau St.. New York 7. N. ¥ 


RECAST old batteries into new. Latest 
achievements. Battery Laboratories. Min- 
neapolis 

MAIL | Order Offers Increases Income. 
Unlimited Possibilities; free 











HEADPHONES. Guaranteed U. S. Sig- 
nal Corps used headsets with ustable 
leather headbands and Black kelite 
ag Special now $1.99. Allen Radio 

. HPS. Clinton, Missouri 





movies. Thousands of subjects 
Interesting. Entertaining. Fascinating 
New directory—only International 
Cine Society. Dept. 102-D. 
pA Washington 11. D.C 

“LADY Eve” Glamour Movies 
ment. Pree catalog. Home Pix. 1674 Broad- 
way. New York 19 

ART model films iémm rentals exclu- 
sively, adults list. Enclose stamp. Revere 
Films. Box 1051. Detroit 31, Mich 
DYNACOLOR—New 8MM—at last you 
can afford color film. Send $3.00 cash 
check or MO or poave today. Guaran- 
teed. Dynacolor. 82. Rochester 3 
New York. 

<CITING Films. 8 or 16mm. Send 25¢c 

for sample strip and giant list. aaa 

t. S. 628 Nostrand Ave.. Brooklyn. N 

~ COLOR Film 50° 8MM $3.95. P-a-s-t 
Panchromatic $1.65. MK vaste, 451 Con- 
tinental. Detroit 14. Mich 














MUSIC, 
MUSICAL INSTRUMENTS 
SWISS Musical Units $2.75. 
Boxes, 131 West 42nd. New York 18 


FPRASER Violins lead all! Folder. Fraser. 
2025 Stark. Saginaw, Michigan 





Music 





~ GUARANTEED Band Instruments. Ac- 
cordions, Guitars. Pianos, Drums, Equip- 
ment. Lower Prices by Mail. Send 10c for 
catalog. Harden's Music. Marion P, Ohio 


HAWAIIAN Guitar System “8 00. Mor- 
gan. 222'> West Third. Tulsa. Oklahoma 

“SWISS Music Box Movements suitabie 
for novelties. 400 Tune Selection, $1.00 to 
$3.50. Send for Catalog. Bell Music Box 
Company, Box 49. Planetarium Station. 
New York 24. New York 


~ SWISS Music Movements Assorted 
Tunes $1.90 Direct From Manufacturers 
Agent. Helax Company. 233 est 72 
Street. New York 


53 SONG WRITERS 


POEMS Wanted to be set to music. Free 
examination. Send poems. McNeil, Mas- 
ter of Music. 510- PS 8. Alexandria, Los 
Angeles. California 

~ SONGWRITERS. 
Monthly. Advance Royalty your 
songs or poems today tor, our exciting 
offer. Hollywood Tunesmiths. ain 10F-C, 
1537_N Vine Hollywood 28. 


~ POEMS Wanted For ony Setting 
Send poem for free examination. Five Star 
Music Masters. 646 Beacon Bidg.. Boston 

~ YOUR poems set to music, recorded 
Free booklet. attractive offer. Write. Song- 
Jand, 331 West 46th, New Yor 


~ POEMS Wanted. Splendid offer! Rush! 
Radio Composers. WPSJ, Clinton, N. C. 

SONGWRITERS! Outstanding. ethical 
offer —_— Cl5, 2157 N. Avers, Chi- 
cago 

















Songs eee 
Send 











RECORDS outsell sheet music 5 to 1 
Juke Box demand increasing writers op- 
portunities. Music furnished usable poems 
= 9. ‘Cat Recola Records. Hollywood 

a 


POEMS Wanted. Percentage basis col- 
laboration. Terry Tune Master, 70944 PS 
North Broadway. Oklahoma City 2. 


“a RADIOS, SUPPLIES 
& EQU IPMENT 


FIX any radio Amazing new instrument 
locates radio troubles double quick. Simple 
instructions show you how. Thousands now 
in use. Free—Write today for 28-page il- 
satrages pe manual. 

neey eiler ngineering Co., Dept. 

— 945 George Street Chicago. Tl. 


EGINNERS. Valuable experimental 
dete free. Catalog. Laboratories, 578-T, 
San Carlos, Calif. 








1300 Taylor. | 
Equip- 


“The Inside | 


=. (OTOPLASH un unit. Outlasts 10,000 
flashbulbs. $49.50. Very limited quantity. 
Precise Measurements. 942 Kings Highway. 
Brooklyn 23. New York. 

BARGAIN Kits! Build electric eye, volt- 
meter, oscillator. $2.95 complete. Snooper- 
scope supplies. Infra red filters 15c. Pre- 
cise, 7. Kings Highway, Brookiyn 23. 

New Yor 





literature Manhattan House, 126 Lexing- 


ton. New York 16. 


START Mailorder Bookshop—Everything 
furnished. 25c brings booklet, samples, ex- 
citing ideas. General Publications, Os- 
sining 1. New York 


PEANUT roasters; popcorn machines. 
vendors. copper kettles. heating equip- 
ment. Northside Co.. Indianola. Iowa 

CASH For your idea. 280 as 
need inventions. 
List free. Invention Bureau. °308- s Clinton. 
Oak Park. Illinois 

















NOT selling radio courses! But if plan- 
ning to study radio, don't fail to write for 
free .— — om Valley Radio Service 
Pharr. Texas. 

BUILD AC rated B Supply for your 
Portable Radio Tibed July issue Popu- 
lar Science Page lot, Write for Parts Price 
List. Dick Rose, Everett, Washington 

MAKE Simple, Tubeless. Batteryless 
Distance-Getting Crystal Radios. Crystal 
and illustrated instructions 25c postpaid. 
Allen, 427-8. Clinton. Mo. 


TELEVISION 


CE TV and PM Reception. triple 
antenna life. Maintain peak performance 
with ‘‘Tele-Cote”’ a liquid application of 
stainless steel applied to antenna dipoles 
and reflectors. 16 oz. can $2.25, to “‘Tele- 
Cote,”’ 385 East 18th Street, Brooklyn 26 














New York. 
56 BUSINESS OPPORTUNITIES 
$25 WESELY Y working two hours daily. 


No canvassing. No Manufactur Lycke, 
Box ere Cleveland 12. Ohio. pence 











ENVELOPES addressed eosuratety, rea- 
oa. — a on We have capable ad- 
ur city. Glenway System, 

$ti3-2 -Z P puctid Cleveland 3. Ohio. 


137 PLANS to make money local, 
order. Particulars free. Elite Co., 
Grand St.. N. ¥ 


GOOD Paying Business Silvering mir- 
rors. plat autoparts, reflectors, bicycles, 
bathroom tures. etc.. by late methods. 
No tanks or shop required, outfit furnished 
Free Booklet. Gunmetal Co., Ave. E, De- 
catur. Illinois. 


A PACTORY in your home garage! Mfg 
and sales rights. mechanics’ waterless 
hand Sooner. ba $800 monthly. No spe- 


cial equip y rmula free 
Western Aireratt Mig. Dept. G, Los An- 
geles 6. Cal 

pa — mail order business. 
Write Walter Service, 4159-B East 112th, 
Cleveland 5. Ohio. 

PLASTIC Tablecloth Covers, Curtains. 
Dra’ b Bow! Cover and other 
Plastic. Articles “sellin like ~ AQ --y) Make 
big money now! Write L & = 


a — 59-N, 510 Si0'St Charles, St. Louis 


vid. Anywhere: Anytime. Earn 
$85.00 week up. No experience necessary. 
Literature free. Travel. LaGrange 2. Ind. 

MAKE money addressing enve 
instructions reveal how. Glen 
5713 Euclid, Cleveland 3. Ohio 

VENDING machines earn big money! An 
investment as low as $10.50 will start 
in this fascinating. profitable busin 
can lead you to the road of success and 
independence, Routes - be established 
and operated in either full or spare time 
with no experience needed. Write for full 
details and our Free catalog illustrating 
our nut, candy. gum and stamp vendors: 
also pin ball machines. music boxes, etc. 
Write Ly to Parkway Machine 
Corporation . 9. 623 W. North Ave- 
nue. Baltimore fr Maryiand 





mail 
220-A 




















Our 
lenway. 





EARN $50.00 cr more weekly operating 
vending machine route in your spare time 
As small an investment as $13.95 will get 
Coin Ma- 


you started. Details free. Danco 
t. Baltimore 


ag Co., PS.. 1302 E. 
, Baltimore 31. Md. 

Sgt SOTROPLATING- -Know-How” in- 
cludes paby shoe metallizing and other lu- 
crative fields for you. Write for my free 
illustrated booklet! Joseph Kushner. 
Consultant, Stroudsburg. 





Electroplating 
33, Pa. 





“SPECIALTY Manufacturing’’. 
money business. Start on small capital 
with dependable formulas. Send 
interesting booklet. Howard Robinson, 
G.. noe a South Ohio Street. Sedalia. Mo. 

UNPAINTED figurines—Wholesale—Re- 
tail. ilustrated list free! Oman, 642M 
Broadway. St. Paul 1, Minnesota. 

METALLIZE Baby Shoes. Excellent 
profits. New system assures success. Free 
details. Treasures Forever, 89 Henry Ave.. 
Lynn, Mass. 

~ BIG Money—Spare or full time. Hand 
painting fabrics, ties, blouses, leathers. 
etc. is big business. New easy method 
Help us fill demand. Free samples and 
complete plan. Hollywood Artlabs, 333-A 
E. 2nd, Los Angeles 12 














START a Christmas Card imprinting 
business. Write Dunbar, Middlebush, N. J. 
“FOR an extremely profitable lifetime 
business, operate a Collection Agency— 
Credit Bureau. Easily learned. Pree folder. 
Cole & Associates. Syracuse 2. New York. 


BRONZECRAPT Baby Shoe Mountings. 
Beautiful Designs, Ashtrays. Bookends. 
Picture Frames. Special Price $12.00 Dozen 
Sets. Sample $1.00 Prepaid. Bronzecraft. 
774 Newark Ave.. Jersey City, New Jersey 


“DEPRESSION Insurance. Own money- 
making business. Information Free. 
Pru-Bx. Kingsport. i<— 

““METALLIZING Techniques" to 
for plating baby shoes, etc. $1 per 
Plastics Research, Box 346, Athambra. 
Calif. 

HOW To Set Up and Run a Mirror 
Shop! Resilver irrors. Make chipped 
glass nameplates. Electroplating Salts and 
Rectifiers. John Sprinkle, V 90, Marion. 
Indiana 

MAKE money making new greaseless 
doughnuts at home on electric machine 
Wholesale to grocers, drug stores. cafes. 
hamburger shops. Send for free recipes 
and plans. Ray Do-Nut Company, 3605 
South 15 Ave.. Minneapolis 7 Minnesota. 

““MAKE Rubber Stamps. Feather Pic- 
tures. Metallize Baby Shoes. Repair Dolls 
Make plaster Novelties. Catalogue of *‘30 
Ideas’ Free. Universal, Box 1076-B. 
Peoria. Ill 

~ GET Into the Paint Business! Help fill 
increasing demand for top quality guaran- 
teed house paints. roof coatings, interior 
finishes, specialties. Sell direct from long- 
established manufacturer, full or part 
time, permanent; advance commissions. 
no investment. Particulars free. or send 
50c for es Kit and start next week. 
Standard Industrial Products, Inc., Dept. 
PS-8. Evansville 4. Indiana. 





























POPCORN Machines to Chip out- 
fits. Long Eakins Co., i963 Hi BL Spring- 
| field. Ohio. 

I MAKE big money in the —o 
business. You can do the same 





t hom 
with coprr sented system. va me 7 ul tell 


you how. F. Little. RD # 1, Glenshaw. Pa. 





MAKE strange plastic—ic pound. Makes 
attractive floors, walls, build-ins, roofs 
Build charming house $150.00 Bays 
Laboratory, Oklahoma City 9. 

NATURAL molding latex. Extra thick. 
Pree Sample. W. Wooley, 115-B Donald, 
Peoria, Illinois, 
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MAKE Money spare or full time. casting 
Metal Toys and Novelties. Big wholesale 
and chain store demand for cast Metal 
Autos, Soldiers. Ashtrays. Banks. etc 
keeps manufacturers busy. Production 
moulds furnished for up to 100 and more 
castings per hour. No experience or special 
place necessary. ‘‘Cash-in’’ on holiday or- 
ders now being placed. Write for full in- 
formation and illustrations of patterns 
needed. Mast Cast Products Co.. Dept. E 
1696 Boston Road. New York 60. N.Y 


400°. PROFIT Making—Distributing 
Postwar Hand Cleaner. (Not Ammonia— 
Kerosene!) Free literature. Rythmo-H-Ex 
Kingsport. Tennessee 

TRADE Magazines help you get ahead 
Latest single copies. Over 1000 covering 
every trade. business and interest. List 
with prices. Free. Commercial Engraving 
Publishing Co.. 34S North Ritter. Indian- 
apolis 19. Indiana 


“EVERYBODY Likes Candy’’—Learn to 
make professionally. (Our 39th year.) 
Ragsdale Candies. D7. East Orange. New 
Jersey 

LIQUID Rubber 
Free Sample aed 
Jacksonville 6. Fla 








make flexible molds 
1130 E. 16th St.. 


BABY Shoe metallizing. Everything you 
need to know. Schoettle, Friendship 4. Ohio. 


FIGURINES and all Supplies for Dres- 
den painting. Gift ornaments. Unpainted 
many to choose from. Start a profitable 
business—hobby. Send 25c for Catalog 
Wil) refund on first order. Suiter Art In- 
dustries. 514 Westport. Kansas City. Mo 


REAL AL money making opportunity mak- 
ing Interlocking Concrete building blocks 
Rex Products Co.. Dept. 21. Piqua, Ohio. 


NEW Industrial Hand Cleaner. Free 
manufacturing -distributing Plans Unusual 
money-making proposition. ‘* Acro-Sol-Ex 
623-D West 14th Ave.. Denver 4. Colorado 


~ SAWDUST. _ Turn it into cash. Six 
methods. Instructions 25c. Charles, 12-FG 


Norwood. Ohio 


COLORGLAZED Concrete Pottery made 
without molds. Patented method. Cemetery 
products. novelties. tiles. Basement leak- 
sealing. Money-making projects. Booklet 
details free. Men only. National Potteries. 
Grand Rapids. Minnesota 


MAILING postcards selling repeat mer- 
chandise is profitable. Everything sup- 
plied. Details free. Gordon Publishers. 
Box 23. Pawtucket. R. 1. 











YOUR own profitable home business 
Preserve live flowers to last forever. Spare 
or full time. New discovery—simple—fas- 
cinating. No experience necessary. Send 
$2.00 for working equipment, instructions 
and valuable sales plans. Satisfaction 
guaranteed or money refunded. Herman- 
= a Pifth Ave., Suite 1102, New 

York 10 Y 

Feaauiee a smal! mail order business? 
Booklet shows How pages full of op- 
portunities. Copy only 10c. Special. Clar- 
ence Woodfall, Publ., Route 3. Charleston. 
Illinois 

ELECTROPLATE on non-metallics. In- 
structions $1.00. Four ampere plater $19.95. 
Eight ampere $29.95. 30 ampere $85.00. 
Kissel Electric Products. 431 Sherman, 
Galion. Ohio 








GLASY-Cast. The Liquid Plastic that 
works the quick and easy way. Cold-Set 
15 to 30 minutes for finished product 
Free Samples and Instructions. Make em- 
bedments. novelties. plastic frames. ma- 
chine parts. etc. for real profits. Two lbs 
for $2.95. Elasto-Mold: Flexible produc- 
tion molds made in 20 minutes. Also finest 
quality Rubber Latex. Wholesale Prices 
Plastic Service. 294 Washington Street, 
pt. K-2. Boston 8. Mass 





SPARE minutes bring dollars selling 
this new burn ointment. Free details 
Clover Products. 11860 Mississippi. Los 
Angeles 25 


BRONZING shows profits. Literature 
concerning equipment and process free 
Luther Jones. Box 7283. Ft. Worth. Texas 








MAKE—Perfume—Profitable mail order 
business Information free “Interna- 
tional."’ 6347 Parnell-PS-8. Chicago. Ill. 


QUICK Fortunes from this Fabulous 
New Oil Boom Colorado-Wyoming-New 
Mexico-Idaho. Shoot $100 or so for 40 acre 
lease with possibilities to $20 or more 
I'll watch everything for you. Money Back 
30 days if not pleased. Free particulars 
quick. Dyer-PS, 1835 Champa, Denver, 
Colorado ee #3, 

FOR Penny-Ball Gum Venders Factory 
To You Write Coastal Photo-Supply Co., 
Export-Division. Wallace. N 

LIFETIME Repeat Orders!’ 
Business Cards by mail. your territory 
Small ‘Starter Plan. Lynn Products 
5710-12 Bankfield. Culver City. California 

UNPAINTED Plaques. novelties. figu- 
rines. Instructions dime. Perry Novelty 
Company. Perry. N. Y 

BAPY shoe business For Sale with or 
without manufacturing equipment. book- 
ends, ash trays. photopancls. 400 satisfied 
retail distributors with samples. 25000 Ad- 
vertising Folders. A going business that 
will stand closest investigation. Priced for 
quick cash sale—Provo Statuized Shoes 
Escanaba. Michigan 

ASSEMBLE Swiss Musical 
Complete Kit $3.50. Sells on sight 
zecker Swiss Imports, Wood-Ridge 
Jersey 

WOULD you pay 3°,—first $350 made? 
Illustrated book ‘‘505 Odd. Successful En- 
terprises"’ free! Work home. Expect some- 
thing odd! Pacific. Oceanside. Calif. 


100 BUSINESS Ideas—Formulas—Also 
200 Plans for Heavy Duty Machines for 
Shop-Home-Farm. Flasco Sales, 2505PC 
150 St.. Flushing. New York 


COIN machine that dispenses America’s 
most popular and fastest moving candy 
bar. Terrific profit returns on investment 
as low as $37.50. Unlimited opportunities 
Saratoga-National paperoeees 101. 2317 
Fruitvale Avenue. Oak! 1. California 

PREE Folio Wisleale —- Sources 
Business deals. Plans. Ideas. Formulas 
Kolamite Co.. Box 572 C. Dayton. Ohio 


HOW and where to obtain Capital? Pree 
details. Star Service. Wapakoneta. Ohio 


~ Sell our 


"Churches. 


New 


Pilt- | 





BIG Money Regraining-Refinishing Au- 
tomobile Dashboards-Garnish Mouldings 
for Automobile yners. Dealers. Body 
Shops. Profitable-Fascinating-Undeveloped 
Field. Full details. Write Outman. 4323 
So. 38th. St. Louis 16 

LEARN Piano Tuning. repairing 
home. Tremendous field! Piano parts 
tools furnished. Established 1935. Empire 
School of Piano Tuning. 606-A East Uni- 
versity Ave.. Champaign. Illinois 

EARN At home. casting novelties. Pree 
course tising latex molds. Major Chemical 
Co.. 164 Portland St.. Cambridge Mass 


~ MAKE Big Money in Home Mail Busi- 
ness! Few dollars starts you—interesting 
profitable! Write: Smith, Box 2592-B 
Hines. Jilinois 

$46 PROM Square Foot Plywood; Jigsaw 
necessary. Write; Woodart, Bridgewater. 
Massachusetts 


BIG money 





Spare or full time in your 
home. No Selling! Spray New Miracle Pin- 


ishes. Plush and Suede. on signs, radios 
automobiles. figurines. lamps. toys. etc 
Our business is booming. Help us fill huge 
demand. New easy Flok-Kraft methods 
Material costs few pennies. You get dol- 
lars. Free samples. complete powerful 
money making plan free. Write now! 
Coast. 1008 S. Los Angeles St.. Los An- 
geles 15. 

WOULD You Like to earn $2 to $5 an 
hour reupholstering friend's or your car 
Post card for details. First Upholstery 
Service. 727A West Congress St.. Brook- 
haven. Mississippi 

HOME Business! ‘‘Learn How 
Cracked Batteries!"" Moneymaker! In- 
structions $1.00. Batteryman. Grand Junc- 
tion. Colorado 

FREE Book “372 Unusual Porldwide 
Businesses."’ Australia. South America 
$800.00 month reported (exceptional). Work 
delightful enterprises home. Prepare for 
surprise! Publishers—C8. Carlsbad. Calif. 


four million; 


To Fix 


HIGH readership—over 
Low cost—only 80c a word. That's what 


| 
you get when you place your classified ad 


in Popular Science Monthly. You also get 


| profitable results. Write for order form to 
° 


Kelly. Classified Advertising Man- 
Cc 


ager. 351 Fourth Ave. N.Y 





MONEY MAKING 
OPPORTUNITIES 


NO selling. operate coin machines, amaz- 
ing profits. details Free. Parkway Corpo- 
ration, Dept. 18. 623 W. North Avenue, 
Baltimore 17, Maryland. 


PROFIT with Larson  Leathercraft. 
Belts. purses. 100 other ideas. Largest sup- 
ply in U. S. Catalog 10c. Larson, Dept. C, 
826 S. Tripp. Chicago 24. 

LEARN Sewing Machine Repairing at 
home. Install our se — motor kits. 
Make $125 to $300 week. ee particu- 
lars. Taylor Service | Co. Hamilton PS. Ohio. 


DETECTIVES Earn Big Money. Experi- 
ence unnecessary. Particulars aes, Wasg- 
oner, P-125, West 86th. N. Y.. N. Y. 


SHELLCRAFT! Make ee sea shell 
jewelry. Income or Hobby. Pace's, Box 
279SP. Bradenton. Florida. 

200 SELECTED Money Making plans 
50c. Special offer. New York Publishing 
Co.. 86-44 121 St.. Richmond Hill 18, 
New York 


DOLLARFUL Idea$ for you Every 
Month in Advance—Voice Of Mail Order 
Details Free. Advance Publishing Com- 
pany, 313 East 2ist Street, Suite 800. New 
York 10 

OPPORTUNITY Copy Fair Monthly. 
25c. Distributors wanted. Brewster. East- 
port, Maine. 

WOULD You ney A or ~ $350 made? 
Illustrated —* id, Successful En- 
terprises’’ Es oom something odd! 
Pacific Oceanside Calif 

173 WAYS to Make Money at Home’’— 
Big book yours as gift! Tells how to play 
for pay. Given with special trial subscrip- 
tion to Profitable Hobbies—read by 100.000 
ambitious folks. Four big monthly issues 
only $1.00. Money back guarantee. Write 
Profitable Hobbies. 4041 Hobbies Building 
Kansas City 16. Missouri 

MAKE extra money at home in spare 
time. Raise Golden Hamsters. Small in- 
vestment. Literature free. Golden Gate 
Hamstery. 631-G Richmond St., El) Cer- 
rito. Calif 

INTERESTING money makers 25c. Sat- 
isfaction guaranteed. Dawson, 1308F. The 
Dalles. Oregon. 

GLAZED Donuts! $500 Monthly Posi- 
tively Easy. Comprehensive Instructions 
Goldenrich Course Complete. $15.00. Gold- 
enrich Bakeries. Hastings. Nebraska 


“NO work. No cost. Fabulous money paid 
for Dwarf trees. grown in your room. De- 
tails for stamp. American, 385 La Tijera 
Station. Los Angeles 43. California 


$100 WEEKLY. Own boss. Sell mothers 
Leads spare or full time. Details $1.00 
Hamlin. 6215'4 Heliotrope. Bell. California 


OPPORTUNITY for your classified ad 
to be seen by over four million readers in 
Popular Science Monthly. Write for order 
form to O Kelly. Classified Advertis- 
ing Manager, 351 Fourth Ave.. New York 
City 10 


58 FORMULAS, PLANS, ETC. 


~ FORMULAS—All kinds. Latest products. 
Literature free. Kemico, Park Ridge 15. 
Illinois 

10.000 FORMULAS and Trade Secrets. 
Free Literature. Stillmans. 555 Kingston 
Ave.. Brooklyn 3 


PRODUCTS analyzed. Duplicated. Im- 
proved. Formulas. Consulting Scientific 
Company. Swarthmore. Pennsylvania 


GROW plants without soil. Formula and 
instructions $1.00. Young. 219 Strath- 
meade St.. Falls Church. Va__ it 

LABORATORY tested formulas. Lists 
free. Pont. Box 635-PS. Terre Haute. Ind. 

FORMULAS. Secret Laboratory Tested. 
Big Profits—-Small Investment. 15—$1.00 
Edmunds, 317 E. 157th St.. Bronx 
York. 

FREE Formula Catalog. Anything Ana- 
lyzed $20.00. Western Chemical, Salem 
Oregon 


59 PLASTICS 
~ PLEXIGLAS—Write for Free Price List 


The Unique Glass Shop. 309 Cowardin 
Ave.. Richmond, Virginia. 


57 
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PLASTIC supplies. materials instruc- BIG-Pay Jobs available Particulars GOLD lacquered Window Sign Lett 
tions for hobby or business. Send for free free George Lenhoff. Lincoln 8. Nebraska. Large Sizes Penny Each. New Foils 
atalog. Tells about internal carving. Hays — = elediate solutely Beautiful. Free Samples. Atlas. 544 
t las , FOREIGN Employment List of Over- ) w igth Chicago 20 


lastics. 2333 Lincoln Avenue. Alameda 
California s€as projects with application form. $100 - —— ——___- —- 
= Cash (C.O.D. $1.32). Foreign Service In- AMAZING offer—-$40 is yours for selling 
NEW Liquid .-> Clear. colors. Cast stitute. Box 3980. Miami 24-A. Florida only 50 boxes Christmas cards. Also 50 and 
without heat Embed flowers insects TE — a | 2 for $1.00 with or without name. Free 
coins. Saw. drill. carve. Complete kit only INTERESTED In Latin American And | Sam; Other boxes on approval includ- 
$3.95 postpaid. or send 25c for exciting Foreign Employment " $1.00 brings copy- in irely new. different deluxe assort- 
new home project manual showing how to righted Foreign Service Directory with nt with feature tele, ‘ston card. Cute 
get started. Castolite. Dept. J-104. Wood- Complete listing of firms in Oil. Mining. | piastic assortments. Write today. It costs 
stock. Illinois Aviation. Construction. Steamship. Man- | noihing to try. Cheerful Card Co.. 844 
— ifacturers. Importers and Exporters with | white Plains. New York 
LUCITE. Plexiglas. Any size sheets Hot Tips for immediate application. Pub- - — = 
masked. Square foot (12 x 12) cost. 1 16 lished since 1944. Global Reports. P. O. , : Yours with every 3 you order 
95¢ 's”. $1.25; 3.16". $1.50: \%". $1.80 Box 883-S. Hollywood 28. Calif for rself and family. Amazing new 
Colors add 10 Include 10 postage t plan. Everything Free. Hariord 
Almac Plastics. 230 Fifth Avenue. New 62 AGENTS WANTED Frocks. Dept. A-335. Cincinnati. Ohio 


o - 
= B. -_ GOOD Paying Business Silvering mir- PROPITS. Big demand and repeat or- 
TIC. Sheets. Rods. Tubes. e Fr plating autoparts. reflectors. bicycles. | d¢rs selling rubber mats for home or auto 
astic Supply Cx 2901 N jrand bat hroom fixtures. etc.. by late method. No Free sales plan. Mitchell. Dept. PS8& 2140 
‘ Louis 7. Mo _._‘ tanks or shop required. outfit furnished. | San Fernando Road. Los Angeles 41 
PLEXIBLE Mold Making Handbook Be ‘*T Booklet Gunmetal Co.. Ave. G. De- SHINE Shoes Without ‘Polish New 
an expert. Send only $1.00 for your post- °@t¥r. Illinois —______.._ _Imvention. Lightning seller. Shoes gleam 
paid copy today Multi-Mold Products 265 EXCELL ENT Sideline { for printing “and like mirror. Samples sent on trial ristee 
West 30 Street. New York 1 advertising salesmen. Decalcomania name 2. Akron. Ohio = 
plates in small ant > — ~ 
60 CHEMICALS AND APPARATUS yong. A "oa - yp ey of Auto. | ,. EXTRA Money! Sell friends Christmas 
mo ile Initials and Sign Letters. Free Cards—including fascinating Plastics 
NEW Idea Chemica! and Apparatus Out- sam ples Ralco XL-Roxbury. Boston 100 profit. Request free samples Exc iu- 
fits for Home Experimenting. Photo-Scale 19 Mass__ sive Name-Imprinted Christmas Cards 
Microscopes Chemicals Biological —_—_—————_ Stationery unobtainable elsewhere with 
Laboratory Supplies in Smal! Quantities AGENTS ~300 profit selling genuine Christmas and Everyday Assortments on 
Catalog 15c. Established 1931. John H. Winn. *0!d window letters; stores and offices. Free approval. Regal Greetings. Dept. PS-8 
124-B West 23rd Street, New York. N.Y. %@™ples. Metallic Letter Co.. 437 N. Clark. Hevel Park. Mich a 


Chicage 
MAKE Chemistry Your Hobby Fasci- = ee CALL On Friends with sensational 
nating. Educational. Recreational. Voca- REE water and our concentrates make Christmas Cards in handy assortments 
tional. Large general catalogue Chemicals | 4Y°rs. lotions. shampoos. 125 products. Sell for $1.00. Profit up to 50c. Also popu- 
and Apparatus 15¢. Microscopic Stain Cat- Labels. bottles supplied. Qualico, F-20030 lar-priced Personal Christmas Cards 
alogue “0c. Both for 25« tional Scien- | Russell. Detroit. _ = __| Everyday assortments , Stationers — 
> Company. (Est. 1916). 2204 W. North| STOP! Want To Make Money All Year Ported Napkins. Samples on approva 
Ave.. Chicago 47. Illinois Round Selling a complete line Wool Uni- ee Dept. B-4. New York 10 
HANDBOOK for Chemical Experiment- {0™™S. Shirts. Caps les. Badges. 2000 | = = — = 
ers. illustrated. hundreds of comedies Emblems Personal Initialed Buckles QUICK. easy. cash for you! Sell amaz- 
Oc. Experiment booklet, 15c. Reading Sci- | Belts. and hundreds of other easy-to-sell jing variety new Christmas cards. Profits 
entific Co.. Reading. Pa items. Sales Kit furnished. Please write o 100 Novel Plastic 3-dimension 
———— ‘'oday. Hook-Fast Company. Box 480-PS Stage Set’ Metallic. Christmas Carol 
NEW catalog: Chemistry. mineralogy Roanoke. Va_ eee cards C Wraps Animated Books 
biology. physics 10c. Tracey Laboratories ADVERTISING book matches—Cash Table Settings. 8 special offers. Bonus 
Svanston. 11 m big demand—sell Union Label matches. Write for Feature samples on approval 
_CHEMIC ALS and apparatus for indus- for all businesses and political par- | 49d free samples 4 different Name 
jul. analyt and prt e laboratorie \ Free powerhouse selling kit--iow | printed Christmas Ca.d lines. Florai d 
atalog 15 ‘De pt M- 26. Biological S pply yrices--protection guaranteed on repeat | Persona! Stationery. Elmira Greeting Carc 
Co . 1176 Mt. Hope Ave. Rochester 7. N.Y. | orders-—Cash commissions. Superior Match | Co MB-110 Elmira. New York ae 
COMPLETE supply catalog. 1 ]- | Co.. Dept. P-89. 7530 Greenwood. Chicago T last! Something new and sensational 
grim Chemical. 348-UU Edith. Salt Lake PHOTO-Salesmen-Agents. Sell beautiful in Christmas Cards. Show Gorgeous Sat- 
City 4. Utal hand-colored —— -—— Pe Collect | ins. Velours and Plastics never before of 
“ - oe deposit. we deliver rofitable sideline. | fered. Gets Easy orders Fast! Pays Big 
61 HELP WANTED Send card for free sample kit. Novel Por- ofits. Free Samples of Christmas Cards 
BOYS Wanted. Over $200 ho Sell Co._3343-A North Ave. Chicago. Ill th Name 50 for $1. Imprinted Station- 
name plates for front doors. Free S “SEWING Machine electrification kit. Na- | ¢T?. Floral Charmettes. Napkins. 50 other 
Write Dept. 69 National Eng ionally advertised. Has Good Housekeep- | 4ssortments 60c to $1 =. Samples on ap- 
Summer. Boston. Mass ing Guaranty Seal. Can be demonstrated rae tg hang hy 2801 Locust. Dept 
ALASKA. The Last Frontier offers un- | #@@ sold in 5 minutes. Make at least $5 s- ou a0 —— 7 
limited opportunities. $1 brings govern- oy ~ le Por meses details write | odas BIG Money Taking Orders: Shirts. Ties 
ment map and Director sting firms in 5° Brownell Distribut ors Inc sa Ps Sox. Pants. Jackets. Sweaters. Shoes. Uni- 
Fishing. Constructi Mini Aviation. | 208 Canal St. New York 13. N forms. etc. Sales equipment free. Experi- 
Fish & Game rules. Homestead data Ts Yéur Own Business On Credit | ence unnecessary. Nimrod, 4922-AV Lin- 
Alaska Opportunist. Box 883-S. Hollywood A!Ways your own boss. 1554 Dealers. sold | colm Chicago 
, ¢ - ‘ ~~ - — - 
28. Calif © $26.500 in 1948; their average NEW Sensational money maker 
FOREIGN Construction Work Con- We supply stocks. equipment on 2-ir s s 8 kni sh 
; redit. 200 home necessities. Sales experi- I cissors and knife sharpener 
struction men. building trades mechanics - > not eeded to start. Wonderful op- Nothing like it before. Proven success 
helpers. office men. Good workers needed ,- ' in y to own pleasant. profitable busi- 100 profit. 30 second demonstration gets 
for oil projects. mining. pipe lines. dams. 1o.. backed by world-wide industry Write | order. Special Trial Offer Barberdier 916 
Tramepertetion ‘and. quart ers. furnished Rawleigh Co. Dept. H-U-PSC. Freeport. Ill So 
high wages. Listings of rms actively LOOK' Make money ali year round sell- FREE Samples. Big profits showing 
and hiring on pr« pm South | ing personal initialed individualized belts amazing Glow-In-The-Dark specialties 
Arabia. Asia. Alrica. Alaska buckles. cap badges. western buckles. tie | House numbers. pictures plastic novelties 
America. e Send $1.00 for for- wolders. name plates. 2000 emblems to one and nursery object etc. Large 
construction compendium and appli- | choose. Big profits. whole or part time manutact 3 Madison Plastics 303 Fourth 
ation form Foreign Service Bureau "lease write today special outfit offer ve New York 10 N.Y 
Dept. PS-8 (Employment). P. O. Box 295. Hook-Past Specialties. Box 1425. Dept. 7 SELL Calendars Now. Be the first in 
Metuchen. New Jersey ence. R_ I. Established 1926 tr district. Good sideline or full time 
APPLIANCE Designer Well established renewal headquarters for all maga-| Every business wants them. Few calendar 
ympany in mid-west has permanent sal- Handle everything at home. Big/| salesmen are on the road now which 
position for a man 35 years of age or Profits. No experience. No capital needed means more sales for you. Fleming Calen- 
inder » design develop and follow Free Caialog tells how Write McGregor | dar Co.. 6539 Cottage Grove. Chicago 37 
throug? mechanical and electrica! Magazine Agency. Dept. 139. Mount Mor- MAKE money easily. New spare time 
householc a licating and dispensing ris. I) tenia an. Up to 100 profit. No experience 
equipment 7 e fully stating experience BE first Clean up selling bril 1 2 \ inusual Christmas. Everyday card 
salary requirement Ss and give references new. metal Christmas cards featured in | assortments. Plastics. Gleam and Glo 
All replies will be held confidentia! America’s greatest box assortment line Kiddies Cards. Wrappings. Attractive Gift 
M. Leve. Room 1158 Merchandise Mar Special metal. plastic. foil and novelty | items. Bonus. Special offers. Send today 
Chicago 54. Illinois ssortments. Five portfolios of personal | for free samples 30 different Christmas 
$1.000.000 CONSTRUCTION Job Project ‘ Fast imprint service. Free samples. | cards with name. 50 for $1.00 up Sta- 
Report. $1.00 brings Monthly News Bulle. E!meraft_ Chicago. 5930 South Western | tionery. Coasters. Thomas Terry Studios 
tin giving authentic projects star g Chicago 36. Ill 100 Union Ave.. Westfield. Mass 
world wide U.S.A Alaska. Canada ABSOLUTELY Free! Big package actual | SALESMEN-Sideline. Earn $3.000 ne 
Pacific, Arabia. Latin America. India sample tabrics and style presentation of | 5 months selling calendars. advertising 
Mexico. Africa. Europe. Tells How-When- re lingerie hosiery. etc. Take orders specialties Buyers everywhere. Big Comn 
Where to apply. Global Reports. P_ O. Box ‘ommissions big Send money. Melville | advanced. Samples Free. Continental Cal- 
883-PX. Hollywood 28. Calit Dept. 5104. Cincinnati 3. Ohio | endar. 542-B South Dearborn. Chicago 
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MAKE $50 selling only 100 boxes Amer- 
ica’s leading 21 card Christmas assort- 
ments. Samples on approval. 
—_ plastics. wrappings. Free samples 50 
fo Name Imprinted Christmas 
canés Write Lorain Art Studios, Dept. 
AP. Vermilion. Ohio 


EXTRA money quick! Take easy orders 
low cost—high profit Christmas cards 
Wonderful new type Plastic, Metallic as- 
sortments. Send at once for free 48-page 
catalog. Feature samples on approval and 
free Name Imprint Christmas Card 
sample portfolios. Special offers. New 
eee Art Publishers, North Abington 

ass 


PROFITS Galore! Make $190 weekly 
easy by offering valuable gift premiums 
with subscriptions to leading magazines 
everybody buys. Write for details. Pro- 
gressive Sales Company. 1611-P Walnut 
St.. Ph hi Pennsylvania. 














OWN Your Own Business. Sell Men's 
Neckwear full or spare-time. Low invest- 
ment, big profits. Send $1.00. receive two 


Sample ties plus free catalogue. color port- 
folio, selling plan. Radio 
t. P.S. 1. 112 W. 50th 


City Neckwear. 
N. ¥. C 





GET Into the Paint Business! See our 
ad in Business Opportunities. Standard 
Industrial Products. Inc., Dept. PS-8, Ev- 
ansville 4. Indiana 


EARN Extra Money easily, sell new 
Christmas cards and Gifts-'n-Things. 21 
folder Ass't sells for $1.00, sent on ap- 
proval; no investment. Get $50 or more 
selling only 100 boxes. Amazing Sample 
Offers. Headquarters for new 3-dimen- 
sion Christmas Cards. Plastics. genuine 
engraved etchings. We send Free Samples 
of easy-to-sell personal Christmas cards 
and stationery. Pen- _—- Studios. 
Dept. PS-8. 139 Duane St., N. Y. 13. N. ¥ 


SELL Big a to men and 
Women. Easy handwork makes fast-sell- 
ing useful articles. Sample free. Sunmade 
Company. Brockton, Mass. 


SELL ultra-blue stock signs to stores, 
1000 slogans. comedy. general. religious. 
7x11" cost 6c-—Sells 35c- ~Make money. 15 
samples Ultra- a signs ‘‘7x11''—$1.00 
postpaid. L. Low 8 West Broadway, 
Dept. 487. New York City 7 


SELL Large Profit Merchandise. Write 
Adums. 15 Park Row, Room 1216, New 
York 7 Y. 

1949 CHRISTMAS Card Catalog Now 
Ready! Earn more Money! Be a wholesale 
Jobber! A large selection of Box Assort- 
ments. Imprint Lines. Religious, Personal- 
ized Cards and Christmas Novelties. Three 
sample boxes. retailing for $2.60. only 
$1.00 postpaid. Catalog Free! Elfko, 440 

North Wells. Chicago 10. 

DON’T sell junk! The ! Frawley Chairside 
Coin Radio is in America’s finest hotels 
Proven and accepted! Your local hotels 
courts, hospitals. resorts. coin operators 
investors, radio men, etc. are all pros- 
pects. Splendid commissions! Time pay- 
ment 
easy selling. Write 
Corporation, 3000 E 
troit 7. Michigan 

BUY thousands of nationally advertised 
products direct from manufacturers and 
distributors. Write for ‘‘Buy Direct and 
Save’’. Service Publishing. 218-B Invest- 
ment Bidg.. Pittsburgh 22. Pa 


WOULD you pay 3%—first $350 made? 
Illustrated book ‘505 Odd. Successful En- 
terprises’’ free! Expect something odd! 


Pacific. Oceanside. Calif 


PAINTS—Enamels. Roofing 65c Gal. up 
Your name on label. Certified Products 
812F 38th. Louisville, Ky 

WHERE To Buy 800.000 S direct 
from manufacturers. Sen for ‘Your 
Profits Under the S tlient, * Glass Pub- 
lishing Company. Ellwood City 3. Pa 

~ BRAND New! Amazingly different and 
smart Christmas Cards bring you big 
money! Take easy orders for sensational 
new Christmas Cards. Amazing values 
Pays up to 100% cash profit. Big line of 
Christmas, Everyday Assortments from 60c 
up. Christmas Cards With Name 50 for $1 
up. Imprinted Stationery. Floral Charm- 
ettes. Napkins. Get samples on approval, 
imprints Free. Write North Star. 31 Glen- 
wood, Dept. A-19. Minneapolis, Minn. 











today! Hotel 


Jefferson Ave., De- 





Complete | 
| everybody 





plan and complete sales helps for | 
Radio | 





FREE Nylons w if Kendex hosiery | 
runs or snags! rid’s only women’s ho- 
siery sold with written guarantee amazing 
Mere words could not express 
unbelievable money making opportunity. | 
Fantastic earnings become reality. Arm- 
strong earned $202 in 9 days. Watkins sent 
92 orders in one day. Imagine replacing 
hosiery free regardless of cause—whether 
use or abuse! Truly sales dynamite for ter- 
rific profits. Even if you never sold before. 
three magic words: ‘“‘Guaranteed Against 
Everything’ will open doors for you—make 
women listen and pour money in your 
pocket. Complete line from sheerest to 
service (15-20-30-40-60 denier) all lengths 
28 to 35 inches—latest colors—seamed full 
fashioned and seamless. No competition 
because Kendex guaranteed nylons not 
sold in stores. Also complete line men's 
hosiery actually guaranteed for one full 
year! Nothing like this anywhere. Includes 
rayon, nylon, lisle, wool, cotton, mixtures. 
etc. All styles. patterns, colors. prices to 
please everybody. Thousands shipped daily. 
100.000 pairs constantly in stock for a 


} 


j 


GET Into the Paint Business! See our 

in Business Opportunities. Standard 

Industrial Products. Inc., Dept. PS-8, Ev- 
ansville 4. Indian: 


SALESMEN. Earn $100.00 weekly. sell- 
= only six pair shoes daily. Commission 
nd bonus. Wide variety for men. women 
children. No investment. Experience un- 
necessary. Free catalog. Tanners Shoes. 
515 Boston. Mass 


UP to $50.00 in a week and tailored suit 
for yourself without paying one cent 
Write for plan. Progress Tailoring Co 
: pt. V-221, Congress & Throop. Chicago 
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EDUCATIONAL 
AND INSTRUCTION 


BOOKKEEPERS! Increase your earn- 
ings! Gperate your own simplified ‘‘Dol- 
lar-A- k’’ Bookkeeping and Tax Serv- 
ice. Full or Spare time. Details Free. No 
obligation. Ellis, Box 203. Cedar Grove. 
— Carolina. 








delivery. Over 30 years in 
need no money or experience. Nothing to 
pay now or later. Show free outfits. Write 
orders. We deliver and collect. Big ad- 
vance cash plus huge bonus. Earn money 
spare or full time—exclusively or side line. 
No restrictions. Become manager—appoint 
others to sell for you—earn steady income 
on their sales. Complete ——— 
outfits including salesbooks in 
ples of hosiery materials, etc. furnished 
free and prepaid. Simply mail name and 
address to: Kendex Company, Babylon 84, 
New York. 

TRACTORADIO ( Tractors-Trucks). Sen- 
sation. Earn yours—Free. Smith Agency, 
T-2017, Excelsior Springs, Missouri 

HOTTEST 39c Item on the market. Na- 
tional Sales & Service, Grecbeiile Pa. 











} 


13.000 needed in 
000 to $5.000 each year, 
fin” a spare AN in this intensely inter- 
esting and fascinating work. Experience 
unnecessary. Easy course qualifies you 
Knowledge of music helpful. but not nec- 
essary. Approved by Veterans Administra- 
tion. Penny post card brings free details. 

Free placement service. Harmony School of 
Piano Tuning, 147-A N. Cameron. Harris- 
burg. Pa 


EXPORT! Learn at home from estab- 
lished World Trader. Big paying positions. 
Your own profitable world-wide business 
-- mail order without capital; or = 

road Experience unnecessary 
booklet. Mellinger, 208W. Los ey A 
California. 


L Pere os oer 








SELL!! Balloons, mbs. Specialty 
Merchandise. Carleton Sone Distributors. 
Texas City, Texas. 

EW Jobs open in selling! Send name. 
address for five free issues of Opportunity 
Magazine's money-making guide, listing 
hundreds of companies who'll pay you 
well, full or part-time. No experience 
needed. Opportunity, 28 E. Jackson, Dept. 
18, Chicago 4. Ill. 








“MAKE Money selling Christmas decora- 
tions. Details from Wales Christmas Com- 
pany, Cold Spring. New York 

NYLON, Poplin, Rayon Uniforms. white 
and colors. Immediate Delivery, Immedi- 
ate Profits. Sell to Doctors. Dentists, 
Nurses, Waitresses. Beauticians. House- 
wives. Free Sales Kit. Superior Fabrics 
Dept. A8. 3936 Market St.. Phila 4 Pa 


PROFITS Big. Repeat Orders Selli 





Orders Selling 
Rug and Upholstery Cleaner. Send $1 for 
Sales Plan and sample to Clean your Rug 
Micro, 161 E. Utica, Buffalo 8. N.Y 

BIG Bargains for Big profits. Over 100 
sensational values. Men's used suits $2 
pants 35c. topcoats $1.25. overcoats $2 
shoes 20c. Experience unnecessary. Free 
wholesale catalog. Superior, 1250-B Jeffer- 
son, Chicago 7 

SELL Amazing non-electric fluorescent 
signs Extraordinary brilliance Huge 
profits—Patented process. Send $1.00 for 
fast-selling samples Hatt Industries 
1412-B Great Northern Bidg.. Chicago 4 


UP to 442% profits selling ‘‘Quick De- 
tarnishing Atomic Metal Plates.’’ Instantly 
cleans silverware. jewelry. metals. Whole- 
sale, retail, sideline. Manufacturers, 508- 
PS9 New York St.. Aurora. Illinois. 

BIG Profits selling Guaranteed Sport 
Shirts. Pajamas. Nylons. Dresses. Lingerie 
Free Outfit. Jarod Manufacturing. Rock- 
ville Centre 76. N.Y 


63 HIGHGRADE SALESMEN 








LEARN Piano Tuning at home with 
sound recordings in thirty days. Electric 
record player. recordings. tools. and in- 
structions furnished. An uncrowded pro- 
fession with unlimited income. Write 
today for detailed information. Capitol 
City Tuning School. Dept. 211 East 
Michigan. Lansing. Michigan 


PIANO Tuning Pays. Learn this profit- 
able profession at home. Our Tonometer 
and mechanical aids make learning easy 
No knowledge music necessary. Diploma 
granted. Largest and oldest school—85lst 
year. G. I. Approved. Write for booklet. 
Niles Bryant School, 77 Bryant Bidg., 
Washington 16. D. C 


SECRETS of musical instrument repair- 
ing revealed in 200 page fully illustrated 
- only $5.00. Erick Brand. Elkhart 21 
ndiana 


BECOME a Doctor of Psychology or 
Metaphysics. Teach secret of contentment 
happiness. Win degree of PsD. or MsD 
Solve mental worries. Free book. College of 
Universal Truth, 5153-K N. Clark. Chicago. 











MAKE Up To $35-! $45 Week as a Trained 
Practical Nurse! Learn quickly at home 
Booklet free. Chicago School of Nursing 
Dept. M-8. Chicago 

GET A Dependable U. S. Gov't Job! 
Start high as $3,351.00 year. Qualify Now 
Many openings expected. Free 40-page 
book, details. Write: Franklin Institute 
Dept. T22, Rochester, } : ee 

FALL Classes in Air Conditioning. Re- 
frigeration Heating and Heat Pum 
neering are forming Now. Write 
information. Detroit Air Conditioning In- 
stitute, Dept. A, 4125 Grand River. De- 
troit. Michigan. 

~U. 8. GOV'T Jobs! Start 
$3,351.00. Men-Women. = ~ a for 
secure positions. Free 40-pag am- 
ple tests. Write today: Pranklin Institute 
Dept. T-22. Rochester, New York. 








high as 





LOOK Here! Wanted—Men and women 
to start in business on credit. Sell some 
200 farm-home Products. Thousands our 
Dealers now make quick sales. big profits. 
For particulars write Rawleigh’s. Dept. 
H-192-PSC. Freeport. Il) 


SALESMEN—Put yourself in line for big 
money. real future. Keep stores supplied 
with 5c-10c to $1 counter goods. Nation- 
ally advertised merchandise. Top profits 
for you. merchants. Liberal deals boost 
sales. Sideline or full time. World’s Prod- 
ucts, Dept. 83-W. Spencer. Indiana. 








MEDICAL Laboratory Technicians in 
great demand. We train you in your own 
home. Catalogue free. Imperial Technical 
Institute. Box 973-B. Austin. Texas 


HOME Study Courses. Chiro-Deo-Ther- 
apy. Drugless Healing Certificates, Diplo- 
mas. Degrees. Western University. 911-13 
West University Ave. San Diego 3. Calif 

PREPARE Now for a professional career 
in industry or a business of your own. You 
can learn Safety Engineering at home, 
quickly and easily. Accident Prevention 
Institute, Box 1796, Dallas, Texas. 
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PATENTED. Unpatented inventions pro- 
moted. M. Joyce Humpries. 1424 Land- 
title. Philadelphia 10. P: 

LIST Of 25 manufacturers seeking new 
inventions. Guaranteed authentic 
only $1. Bruce, Box 341-CT, Palo Alto 
California. 


90 ALL hew 
and novelty patterns up to 20” high 
$1.00. Mastercraft 852, 7041 Olcott 
cago 31. lilinois 


Chi- 


full size lawn ornament | 
Only | 


BOOKFINDERS! (Scarce. out-of-print, 
unusual pooks) Quickly supplied. Send 
wants. Clifton, Box 1377-PSM, Beverly 
Hills. Calif 





non- 
Philip 


METALLIZING service, Plastics. 
metallics professionally plated. 
Stein. Oswego. Illinois 








m4 INVENTIONS WANTED 


INVENTORS: Hundreds of 1 manutactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information, free. Institute of American 
Inventors, Dept. 30C, 1926 Eye St., N.W., 
Washington 6. D. C 


INVENTIONS Promoted Patented or 
Unpatented. Write Adam Pisher Company. 
183-A Enright. St. Louis. Mo 

CASH For your idea. 280 manufacturers 
need inventions. patented or unpatented 
List free. Invention Bureau, 208-S Clinton 
Oak Park, Illinois 


INVENTIONS Wanted. 
Pending only Inventors 
ree 1, Conn 

HEST Royaities—Cash. Official 
U.S S13 R.C. certification. Request free Book- 
let “C’’. Universal Marketing Co.. 354 
South Spring St Angeles 13. Calif. 

SMALL Inventions wanted by manufac- 
turers. I'll help you sell your invention 
Write for. circular q 














Patented or 
Exchange-D 


Stanley Hull, 7829 
Euclid, Cleveland 3. Ohio 


INVENTORS—What have you patented. 
patent pending to offer manufacturers? 
Request free copyrighted booklet. Market 
Contacts, 11106-B2 Longwood. Chicago 43 


INVENTORS—Charges from royalties 
only. Inventors-Manufacturers Associates 
5 Beekman St., New York. 


85 PATENTS 


INVENTORS: Test the commercial value 
of your patented or unpatented inven- 
tions. quickly and inexpensively. Write for 
tree information. Institute of Sanertee 








Inventors, Supt, ae -B, 1926 Eye St 


Washington 6. 
89 MODELS, MODEL SUPPLIES 


MODEL Ship Builders! Are you looking 
for authentic, precision ship models? Send 
for richly illustrated fully descriptive cat- 
alogue in full color of famous ships of all 
kinds. Only 25c. Halesite Yacht Service Inc., 
Dept. C-49. Halesite. Long Island. N. Y 








Illustrated Catalog— 
-HO OO" Model ilroad Parts ever 
published. Send 5c for mailing. Selley 
1377 Gates Ave.. Dept. 836. Brooklyn, N.Y 
SHIP and Yacht model fittings; blue- 
prints. Send 25c for illustrated | cates No 
24—Listing hundreds of items. A. J. Fisher 
1002-2 Etowah Ave.. Royal Oak, Mich 


SHIP Models—most complete line in 
New England. Kits. parts, plans. books 
Steam and electric power plants. Illus- 
trated catalog 25c. James Bliss & Co., 
Inc., 220 State St.. Boston, Mass 
CATALOG Illustrating Largest Assort- 
ment Ship Model Parts Send 5c. Selley 
Boats. 1373 Gates Ave.. PS, Brooklyn. N. ¥ 


BUILD Historic Ship Models. complete 
<its 39c to $9.00. Catalog 10c. Ideal Models 
11 West 18th. New York 11. N. ¥ 


SHIP Model and yacht supplies, com- 
plete large 64 page catalogue, 30c. Wm. 
Wild, 510 E. lith St New York City 


STEAM Marine Engines. Boilers, Cast- 


ing Kits. Box 326. Evanston, Illinois 


MOST complete 











STEAM engines. boilers. castings. Cata- 
log 25c. Anton Bohaboy, 2297 Price, Rah- 
way. New Jersey. 


91 HOME CRAFTSMEN 


PROFIT with Larson Leathercraft. 
Belts, purses, 100 other ideas. Largest 
supply in U. S. Catalog 10c. Larson, Dept. 
C. 826 S. Tripp. Chicago 24 

TURN your workshop into cash. Send 
postcard for catalog for modern salable 
projects. Craftplans 7241-S Madison, 
Kansas City 5. Missouri 





16 NEW lawn chairs. 22 tables. benches 
trellises. etc. All 38 plans. with full size 
patterns. $1.00. Mastercraft 8S3, 7041 Ol- 
cott. Chicago 31. Illinois 


LEATHERCRAFT Bargain List. F. 
Byrd. 3406 Montrose Avenue, Richmond. Va. 


~ KNOCKDOWN Cedar Chest. Lumber 
and Veneers. Free Price List. Giles Co., 
Brownsboro. Alabama 

CRAFT Supplies—Leather. Metal. Plas- 
tic. Tools, Pree Catalog—Kale Crafts, 2252 


Milwaukee. Chicago 47 








MAKE money by mail with your jig 
saw. Unusual plan. 25¢ (Refundable) 
Gard. 106 W. 3rd. Los Angeles 


93 BUILD IT YOURSELF 


BUILD Your Own garden tractor. Plans, 
easy instructions. Light or heavy duty. 
Send postcard for free information. Ells- 
bah Tractor Co., Dept. E, Camptonville, 

ali 

“CONCRETE Block Homes.” 32 pag 
booklet on how to build, $1.00. Other Home 
Building booklets. $1.00. H. C. Lig ntfoot. 
Civil Engineer. Richboro, Penna. 


~ KITCHEN Cabinets. Modern stream- 
lined construction described in illustrated 
manual. Includes individual designing 
service and factory prices on knockdown 
parts. All for $1.00. Thombert Company, 
Newton 9, Iowa 

WALK Under Water. Build a home 
made diving outfit described July issue 
Popular Science page 168. Write for parts 
price list. Dick Rose, Everett. Washington. 


4 WATCH REPAIRING 


WATCHMAKERS Journal contains 
helpful hints on watch repairing. New 
enlarged August issue 20c pe Co., 116-B 


Nassau St.. New York 7. N 

















GEIGER Counters! New. lightweight 
super sensitive uranium detectors. Sensa- 
tional low price. Write today. The Detec- 
tron Co.. 5637 Cahuenga Avenue, North 
Hollywood. California 


TROUSERS for Big Men—Rocthester- 
tailored to measure. From $11.00. Send for 
catalog. The Large Sizes Company. 118 
Shepard Street. Rochester 7, New York. _ 


AIRFOAM Rubber. 1”°x16"x18". $1.95; 
4"x21"x22". $3.95; 6”x21"x22". $5.95; 4°x22” 
x37", $5.95; 1°x24"x62". $7.95; 6°x24"x38", 
$9.95. Other sizes cut or fabricated to 
order. Write for prices. All shipments 
prepaid. In Calif. add 2'2‘e sales tax. 
United Foam Rubber. Dept. B, 233 Broad- 
way. Oakland. Calif 


GRAVITY. If you are interested in 
Gravity—Write us. No expense to you. 
Gravity Research Foundation, New Bos- 
ton, N 

BIG Mails Three Months. Name Listed 
Directory 25c. Harvey Teeple. Decatur, 
Indiana 


“INTERESTING Mails." 
your mail box full for three months. 
Bentz. Jr.. Chatawa 89. Mississippi 

URANIUM! Exploration, detection. rec- 
ognition methods understandably ex- 
plained. Particulars free. Woodwid Indus- 
tries, 5217-B Hollywood Boulevard, Holly- 
wood 27. Calif 

GEIGER counters. Make your own and 
cash in on $10.000 Uranium bonus or re- 
sell profitably. Send $1.00 for detailed 
plans for simple. sensitive unit any home 
mechanic can build. We can supply any or 
all parts. Box 486, Main P. O., Detroit 
31_ Michigan 

WE purchase Indianhead pennies. Com- 
plete allcoin catalogue 10c. Winslow Fair- 
view, 277 Broadway. New York 7 


RECEIVE mails, magazines. samples 
Your name in numerous mailing lists 10c 


Ulysses Greenwood, 273 Broadway. New 
York 7 











25¢ will keep 

















~ WATCHMAKERS Tools. Supplies. Sold 
—Bought. Catalogue! Bengale Company, 
Culver City. Calif 

EXPERT Watch Repairing Established 
25 years. Further information Interna- 
tionai Watch Service, Box 229 Grand Cen- 
tral. New York 
95 OLD GOLD, WATCHES, ETC. 

HIGHEST Cash for Old. Broken Jew- 
elry. Gold Teeth, Watches. Silverware, 
Diamonds. Spectacles. Free Information. 
Satisfaction Guaranteed. Government Li- 
censed. Rose Smelting Company, 29-Y 
East Madison. Chicaso 

“GOLD $35.00 Ounce- 
teeth 
cash by return mail 
teed. Free information 
Gold Refining Company, 
Minneapolis, Minn 








Mail 


Satisfaction guaran- 
Dr. Weisberg's 
1500V Hennepin, 


old gold | 
jewelry, watches. diamonds—receive | 





96 JEWELRY 


JEWELRY Making. 
10c. George Sassen, 
N. Y. C. 7 

BROKEN Jewelry Bought—Everything. 
Best cash prices paid for gold teeth, rings. 
jewelry, spectacles, diamonds. bracelets. 
watches, etc. Cash mailed promptly. Send 
for Pree shipping container today. Lewis’, 
Dept. SP. International Building, St. 
Louis. Missouri 

MAKE Your Own Jewelry! All types of 
findings. plastic and metal: cameos. beads, 
shellkits. illustr. catalog. 20c. ee Art, 
Dept. 6. POB 276. New York 18, N. 


97 TOBACCO & PIPES 


CIGARETTES—Popular brands $1.51 per 
carton postpaid. West of Mississippi add 
7c per carton. Min. order 3 cartons. Send 
check or money order. King Co., Box 
1713-E, Baltimore, Maryland 





Illustrated catalog 
154 Nassau Street, 

















‘LEATHERCRAPTERS! ~ Complete stocks 
of leathers. tools. supplies. Metal tooling 
supplics. Immediate shipment. Free cata- 
log. Kit Kraft, 7377 Melrose, Los Angeles 
46, Calif, 





100 MISCELLANEOUS 

BUILD own mailorder business. 
ners booklet or get details. 
Berger. Baltic, Ohio. 





Begin. 
Wayne 





PEET Hurt? Valuable outstanding offer. 
Corssan. 2638 Geyer, St. Louis 4. Mo 


USED Vending Machines All types. Sat- 
Ohio guaranteed. Vassar, Cleveland 5, 
io 


PANNING Gold—Free instructions. Cat- 
alogue mining books—supplies. Old Pros- 
pector. B-256. Dutch Plat. Calif. 

GEIGER, counter. miniature. Under one 
pound. $48 complete with phones. direc- 
tions. and radioactive sample. Guaran- 
teed. Western Radiation Laboratory. 1107 
West 24th Street. Los Angeles 7. Calif 


LETTERS mailed 25c each. Cash. Geo. 
Costello, Box 81. Newport. Arkansas 
BE Cool This summer—Warm Next 
Winter—Inexpensively. Send for free cir- 
cular. Macon Distributors, 111 Broome 
St.. New York 2 

TREASURE Locators. Mineral Detec- 
tors. Geiger Counters for Uranium ores, 
Free literature. Fisher Research Labora- 
tory. Inc., Palo Alto. California. 


NEW steel letters and figures 1/16 char- 
acters complete set $4.95 postpaid. Recon- 
ditioned Victor 100 lb. oxygen line regu- 
lators $4.95 postpaid. Arrow Sales Co., 
Billings. Montana 

ULTRASONICS. New Handbook Describes 
Theory. startling Experiments $2.00. Box 
882. Providence. Rhode Island 

~ BEAUTIFUL Gift Hand Blown Perfume 
Bottle. Use as bud vase when empty. Glas- 
tube Products. Hawthorne. California. 


101 FOR SALE—MISCELLANEOUS 


WAR Surplus. Aircraft items. Shop 
Equipment. Machinery and a million other 
items. Free Catalog. Atlas Equipment, 229 
Southwest Bivd.. PS.. Kansas City 8. Mo. 


BEAUTIFUL Gift—Baseball player fig- 
ure hand finished metal ashtray. Valued 
many times special introductory price ol 
$1.00. Park City Crafts, P. O. Box 132, 
Bridgeport 1. Conn. 

KNAPP Shoes. Re-order? 
phiet? 1808 South Broadway, 
Kansas. 


























Free pam- 
Pittsburg, 














> | POPULAR SCIENCE OPPORTUNITIES x 


USED Correspondence Courses and Edu- 
cational Books Bought. Sold. Rented: Cat- 
alog Free. Educational Exchange. Sum- 
merville Ga 

HOW to get ahead in your job. win so- 
cial success. Free information. Cedo. P. O 
Box 4. New York 51. N. ¥ 

PHOTOGRAPHIC mind with Super- 
memory. write Thor Books, S-8 Box 1210 
Chicago 

MASTER A Trade With A Future—Reg- 
ister Now!!! Thorough courses in: Auto- 
mobile mechanics. Diesel mechanics. motor 
tune-up. auto body and fender. welding 
refrigeration. radio, etc. Modern equip- 
ment and buildings, room and board ac- 
commodations. Write for free literature 
Pully Accredited to Train Veterans. Thirty 
Years’ Experience Training Men. Nash- 
ville Technical College. Dept. No. 245 
Y.M.C.A. Bidg.. Nashville 3. Tennessee 





CONTESTS 


HITCH Your Wagon to a ConteStar'! 
Send 3c stamp. National Contest Bulletin 
Box 2685-C. Miami 31. Fla 
70 LANGUAGE OUTFITS 

~ LINGUAPHONE Makes Languages Easy. 
At home learn to speak Spanish. Portu- 
oy Italian. French. German. Russian 

uick. easy Linguaphone conversational 
es od. Save time. work. money. Lingua- 
phone Correspondence Courses are avail- 
able to veterans under G.I. Bill of Rights 
Send for free book. State if G.I. Lingua- 





phone ppotnats 54 RCA Bidg.. New York 





72 AUTHORS SERVICE 


~“T WANT New Writers to cash checks of 
$1 to $100 offered daily. The easiest way 
to write for pay. No previous experience 
necessary Free Details. Saunders M 
Cummings. 468-15 Independence Bldg 
Colorado Springs. Colo 


73 BUSINESS SERVICE 
~~ SUCCESSFUL ich 





letters developed which 

pull results. P.O Box 1067. San Francisco. 
COLLECTING Letters. Set one dollar. 

General Adjustment Co.. Waco, Texas 


74 CARTOONING, SIGN PALNTING, 
DRAWING AIDS 


“HOW to make money with simple ca 
toons’’. A book everyone who likes to draw 
should oon It is free; no obligation. Sim- 

ly address Cartoonists’ Exchange. Dept 

98-C, Pleasant Hill. Ohio oz ane 

PROFESSIONAL showcard. letter pat- 
terns. Samples. Dime. Refundable m- 

strators, 1743S Harrison. Chicago 12 

CARTOONING and Life Figure Draw- 
amg. Learn our modern system and make 
Money doing advertising art. Amazing set 
of 5 easy lessons. Send only $2. Waller 
Art Studios, Dept. 1, 1000 N. Charles 
Street, Baltimore 1, Maryland 


SIGN painting taught at 
lesson free. Ben Kerns, 
Greenville. 5. C 


EARN r 





Test 
812-PS., 


home 
Box 


Money Evenings. copying and 
duplicating comic cartoons for advertisers 
Adservice. Argyle (2). Wisconsin 

75 CHALK TALK-STUNTS 


~~ GHALK Talks. Laugh Producing Pro- 
gram. $1.00. Lilustrated Catalog 10c. Car- 


toonist Balda. Oshkosh. Wisconsin 
76 TYPEWRITERS AND OFFICE 
MACHI? 








NES 
ADVERTISE. Increase business. ““Print- 
omatic’’ selifeeding “‘Mimeograph"’ Post 
Card Duplicator prints. reproduces. thou- 
sands anything typewritten. handwritten 
$13.50. Literature. Pittsburgh Typewriter 
Company. 336-2 Fourth Avenue, Pitts- 
burgh 22. Pennsylvania. _ 
RECONDITIONED Typewriters. | 
ing Devices. Office Agpaenses. 
Dixiegraph. King N 
77 OFFICE SUPPLIES & 
EQUIPMENT 
STANDARD Typewriters $7 50; Dupli- 
cators $12.50; Adders $12 Ship all 
States. Typewriters, 118 Serene. Wichita 
7, Kansas. 


Print- 
Supplies. 








Packet use- 


MAILERS. Shippers Labels 
Sanford 5. 


able samples. 10c. Riteway 
Michigan 
78 RUBBER STAMPS 

2 LINES 45c. Pads 35c. Signature $1.95 
Printright. Wauwatosa. Wisconsin 


7 PRINTING OUTFITS, SUPPLIES 








PRINTING Presses Type Supplies Lists 
3c. Turnbaugh Service. Loysville. Penna. 

INEXPENSIVE home-make printing 
press. Details free. Novelty Shop, Downs- 
ville. Louisiana. sf 

MAKE Your Own rubber printing cuts 
Self-molding process. Plexirubber, Argyle 
2 Wisconsin 

PRINTING Presses. type. supplies. Send 
stamp for details or dime for complete il- 
lustrated printer's supply book and sam- 
ples. Kelsey Corp.. J-8. Meriden, Conn. 


BO RINTING, 
MUL TIGRAPHING, ETC. 


~MIMEOGRAPHING — Drawings, Script. 
Any Copy; Best Prices! Free Sample. Top- 
ical Emprise. 1527 Highland, Box 42 
Louisville 4. Ky 


~MIMEOGRAPHING. anything. lowest 
prices. quality work. Rapid Service, 317A 
W._ 26 St.. N. ¥ 

1000 BUSINESS Cards 
Samples free. Reliable Print 
East Jefferson. Louisville 6 

LETTERHEADS— Envelopes—State- 
ments—Billheads. Mango. 555-B South 
20th. Newark 3 J 

















$2.50 Prepaid 
Shop, 907 
Ky 





reques' 
At- 


INVENTOR’S Guide free on 
Prank Ledermann. Registered Patent 
torney. 154 Nassau St.. New York 7 

~ PATENTS—Trade Marks. Patent 
yer. Gustave Miller. 89-B Warner 
ing. Washington 4. D.C ae 

C. A. Snow & Co.—5S-427. Snow Build- 
ing. Washington 1. D Registered Pat- 
ent Attorneys. Write for information 

PATENTS—Trade marks. Irving L. Mc- 
Cathran. 316 McLachien Bidg.. Washing- 
ton 1. D. C. Registered Patent Attorney. 


83 FOR INVENTORS 


INVENTORS: Without “obligation write 
for information explaining the steps you 


Law- 
Build- 








Attorney. 206 Columbian Bidg 
Washington 1. D 
INVENTORS: If you have an invention 
for sale. patented or unpatented. write In- 
stitute of American Inventors. Dept. 30A, 
1926 Eye St. N.W.. Washington 6. D.C. __ 


INVENTORS. For “Record of Inven- 
tion’’ form, contact Carl Miller. Regis- 
tered Patent Attorney, Woolworth Build- 
| New York 

“INVENTOR’S Guide’ free on request 
Frank Ledermann, Registered Patent At- 
torney. 154 Nassau St.. New York 7 


INVEN TORS: The usual First Step is to 
have a search of the Patents con- 
ducted, so I can report on Patentability 
Write. without obligation. Patrick D. 
Beavers (Formerly Randolph & Beavers) 
Registered Patent Atty.. 939 Columbian 
Bidg.. Washington (1), D. C. 











82 PATENT ATTORNEYS 


INVENTORS. For ‘Record of Inven- 
tion’’ form, contact Carl Miller, Regis- 
tered Patent Attorney, Woolworth Build- 
ing. New York. 


INVENTORS: Write for free brochure 
“Evidence of Invention.’ Labiner. World 
Building. New York 7 

PATENT practice before U. S. Patent 
Office. Validity and infringement investi- 
gations and opinions. Booklet and form 
“Evidence of egy WA “we ~ upon 
request. Lancaster, Allwin mmel, 
Registered Patent Attorneys. Suite 
815—15th St. N.W., Washington 

INVENTORS: Without obligation. write 
for information explaining the steps you 
should take to secure a Patent. John N. 
Randolph. Registered Patent Attorney, aad 
Columbian Bidg.. Washington 1 


INVENTORS: When you are =e 
that you have invented something of value 
write me. without obligation. for informa- 
tion as to what steps you should take to 
secure a Patent. Write Patrick D. Beavers 
(Pormerly Randolph & Beavers) Regis- 
tered Patent Atty., 938 Columbian Bidg.. 
Washington 1. D. 

INVENTORS: Learn how to protect your 
invention, ‘“‘Patent Guide"’ containing de- 
tailed information concerning patent pro- 
tection and procedure together with ‘‘Rec- 
ord of Invention’’ form will be forwarded 
upon request—wiihout obligation. We are 
registered to practice before the U. S. Pat- 
ent Office and prepared to serve you in 
handling your patent matters. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys. 92B-G District National 
Building. Washington. D 

IF An Inventor believes he has an in- 
vention. a search of the most pertinent 
prior U.S. Patents should be made and a 
report obtained relative to its patent- 
ability. Write for further particulars as to 
patent protection and procedure and ‘‘In- 
vention Record’’ form at once. No obliga- 
tion. McMorrow. Berman & Davidson. 
Registered Patent Attorneys F aes Victor 
Building. Washington 

PATENTS—If you have a 5 in- 
vention, the usual procedure is to author- 
ize a preliminary search through appro- 
priate classes of U. S. patents. This firm 
is registered to practice before the Patent 
Office. -is available to make such a search 
and report to you concerning the probable 
patentability of your invention. Booklet 
and convenient “Evidence of Invention" 
form sent upon request. Victor J. Evans 
& Co.. 441-J Merlin Building, Washing- 
ton 6 Cc. 























INVENTORS: Learn how to protect your 
invention. ‘Patent Guide’’ containing de- 
tailed information concerning patent pro- 
tection and procedure together with ‘‘Rec- 
ord of Invention”’ form will be forwarded 
upon request—without obligation. We are 
registered to practice before the U. S. Pat- 
ent Office and prepared to serve you in 
handling your patent matters. Clarence A 
O’Brien & Harvey Jacobson. Registered 
Patent Attorneys. 92A-G. District Na- 
tional Building. Washington. D. C 


IP An Inventor believes he has an in- 
vention, a search of the most periinent 
prior U. S. Patents should be made and a 
report obtained relative to its patent- 
ability. Write for further particulars as to 
patent protection and procedure and “‘In- 
vention Record’ form at once. No obliga- 
tion. McMorrow. Berman & Davidson 
Registered Patent wie we _1438 Victor 
Building. Washington 1. D_ 

CASH For your idea. 280 a 
need inventions. patented or unpatented 
List free. Invention Bureau, 208-S Clinton. 
Oak Park. Illinois 

~ PATENT Protection—Uniless an inventor 
is thoroughly familiar with such matters 
he is advised to employ a competent regis- 
tered Patent Attorney as the value of a 
patent depends largely upon the skillful 
Preparation of the _ specifications and 
claims. Send for booklet. “‘Patent Protec- 
tion for Inventors.’ outlining preliminary 
steps to take to obtain patent protection 
Victor J. Evans & Co 442-J Merlin 
Building. Washington 6. D. C 

™TNVENTORS! Have you good 
able ideas? Write Patent Agent 
11 West 42nd. New York 

LIST | your invention with Quali 
kers. Write Elo Development 
Island City 1. New York 

~ CONFUSED? _ “Conception to Market- 
ing’’ reveals our experiences. Our mis- 
takes guaranteed to save you time. money 
and headaches! $1 copy. Turner Mail- 
Teller Co.. Lima. Ohio 

YOUR idea engineered. drawn 
model made. Years of experience 
ies no obligation. Stevens and Grow 
gineers, 746 South Alvarado St.. Los 
geles 5. Calif 

PATENT Searches $5.00. Includes near- 
est patent copies. 48 hour service. Free 
protection forms. Patent Research Engi- 
neering. 318 Evans Building. Washing- 
ton5.D.C. 

PATENT Searches $5.00 
copies. 48 hour service. Free protection 
forms. Patent Service Institute. 945-B 
Pennsylvania Ave., Washington 4, D. C 





patent- 
Metziler 


fied Bro- 


Co Long 


. and 
inquir- 
En- 
An- 


Includes patent 
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PATENTED. Unpatented inventions pro- 
moted. M. Joyce Humpries. 1424 Land- 
title. Philadelphia 10. Pa 


LIST Of 25 manufacturers seeking new | 


Guaranteed authentic 
Box 341-CT, Palo Alto. 


inventions 
only $1. Bruce, 
California. 


| 
metallics 


90 ALL new. full size lawn ornament 
and novelty patterns up to 20” high. Only 
$1.00. Mastercraft 8S2, 7041 Olcott, Chi- 
cago 31. lilinois 


BOOKFINDERS! (Scarce. out-of-print. 
unusual books) Quickly supplied. Send 
wants. Clifton, Box 1377-PSM, Beverly 
Hills, Calif 





non- 
Philip 


METALLIZING service, Plastics 
professionally plated. 


Stein, Oswego. Illinois 








84 INVENTIONS WANTED 

"INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information, free. Institute of American 
Inventors. Dept. 30C, 1926 Eye St., N.W.. 
Washington 6. D. C. 


INVENTIONS Promoted. Patented or 
Unpatented. Write Adam Fisher Company. 
183-A Enright. St. Louis. Mo 

CASH For your idea. 280 manufacturers 
need inventions. patented or unpatented 
List free. Invention Bureau, 208-S Clinton 
Oak Park, Illinois 

INVENTIONS Wanted. 
Pending only Inventors 
Hartford 1, Conn 

HIGHEST » Royalties—Cash Official 
U.S.LR.C certification. Request free Book- 
let “C’’. Universal Marketing Co.. 354 
South Spring St.. Los Angeles 13. Calif. 


SMALL Inventions wanted by manufac- 
turers. I'll help you sell your invention 
Write tor. circular. Stanley Hull. 7829 
Euclid. Cleveland 3. Ohio _ 

INVENTORS—What have you patented. 
patent pending to offer manufacturers? 
Request free copyrighted booklet. Market 
Contacts, 11106-B2 Longwood. Chicago 43. 














Patented or 
Exchange-D 


INVENTORS—Charges from royalties 
only, Inventors-Manufacturers Associates 
5 Beekman St.. New York. 


a5 PATENTS 


INVENTORS: Test the commercial value 
of your patented or unpatented inven- 
tions. quickly and inexpensively. Write for 
tree information. Institute of American 
Inventors, Dept. 30-B, 1926 Eye St.. N. W 
Washington 6. D. C 


89 MODELS, MODEL SUPPLIES 


~ MODEL Ship Builders! Are you looking 
for authentic, precision ship models? Send 
for richly illustrated fully descriptive cat- 
alogue in full color of famous ships of all 
kinds. Only 25c. Halesite Yacht Service Inc., 
Dept. C-49. Halesite. Long Island. N. ¥ 














Illustrated Catalog— 
Railroad Parts ever 
for mailing. Selley 
836. Brooklyn. N.Y. 
SHIP and Yacht model fittings; biue- 
prints. Send 25c for illustrated catalog No 
24—Listing hundreds of items. A. J. Fisher 
1002-2 Etowah Ave.. Royal Oak. Mich. 


SHIP Models—most complete line in 
New England. Kits. parts, 
Steam and electric power 
trated catalog 25c. James 
Inc., 220 State St.. Boston. Mass 
CATALOG Illustrating Largest Assort- 
ment Ship Model Parts Send 5c. Selley 
Boats. 1373 Gates Ave.. PS. Brooklyn. N. Y 


BUILD Historic Ship Models. complete 
cits 39c to $9.00. Catalog 10c. Ideal Models 
21 West 18th. New York 11. N. ¥ 


“SHIP Model and yacht supplies, com- 
plete large page catalogue, 30c. Wm. 
Wild, 510 E. llth St.. New York City. 


~ STEAM Marine Engines. Boilers, Cast- 
ing Kits. Box 326. Evanston, Illinois 


"MOST complete 
O-HO OO" Mod 

published. Send 5c 
1377 Gates Ave., Dept. 











STEAM engines. boilers castings Cata- 
log 25c. Anton Bohaboy. 2297 Price, Rah- 
way. New Jersey. 


91 HOME CRAFTSMEN 


PROFIT with Larson Leathercraft. 
Belts, purses, 100 other ideas. Largest 
supply in U. S. Catalog 10c. Larson, Dept. 
C. 826 S. Tripp. Chicago 24 

TURN your workshop into cash. Send 
postcard for catalog for modern salable 
projects. Craftplans 7241-S Madison. 
Kansas City 5. Missouri 





16 NEW lawn chairs. 22 tables. benches 
trellises. etc. All 38 plans. with full size 
patterns. $1.00. Mastercraft 8S3, 7041 Ol- 
cott. Chicago 31. Illinois 


LEATHERCRAFT Bargain List. FP. 
Byrd. 3406 Montrose Avenue, Richmond. Va 





Lumber 
Giles Co., 


~ KNOCKDOWN Cedar Chest 
and Veneers. Free Price List. 
Brownsboro. Alabama 


CRAFT Supplies—Leather, Metal. Plas- 
tic. Tools, Pree Catalog—Kale Crafts, 2252 
Milwaukee. Chicago 47 


“MAKE money by mail with your jis 
saw. Unusual plan. 25c (Refundable) 
Gard. 106 W. 3rd. Los Angeles 





93 BUILD IT YOURSELF 


BUILD Your Own garden tractor. Plans, 
easy instructions. Light or heavy duty. 
Send postcard for free information. Ells- 
wee Tractor Co., Dept. E, Camptonville, 

ali 








“CONCRETE Block Homes."’ 32 page 
booklet on how to build, $1.00. Other Home 
Building booklets. $1.00. H. C. Lightfoot. 
Civil Engineer, Richboro. Penna. 





KITCHEN Cabinets. Modern stream- 
lined construction described in illustrated 
manual. Includes individual designing 
service and factory prices on knockdown 
Parts. All for $1.00. Thombert Company, 
Newton 9. Iowa 





WALK Under Water. Build a home 
made diving outfit described July issue 
Popular Science page 168. Write for parts 
price list. Dick Rose, Everett. Washington. 


94 WATCH REPAIRING 





GEIGER Counters! New. lightweight 
super sensitive uranium detectors. Sensa- 
tional Irw price. Write today. The Detec- 
tron Co.. 5637 Cahuenga Avenue. North 
Hollywood, California 
—aeeiioe a... ——— 

TROUSERS for Big Men—Rochester- 
tailored to measure. From $11.00. Send for 
catalog. The Large Sizes Company, 118 
Shepard Street. Rochester 7. New York 

AIRFOAM Rubber. 1°x16"x18". $1.95; 
4°x21°x22”. $3.95; 6°x21"x22". $5.95; 4°x22” 
x37", $5.95; 1°x24"x62". $7.95; 6°x24"x38", 
$9.95. Other sizes cut or fabricated to 
order. Write for prices. All shipments 
prepaid. In Calif. add 2'2’% sales tax. 
United Foam Rubber. Dept. B, 233 Broad- 
way. Oakland, Calif 


GRAVITY. If 
Gravity—Write us 
Gravity Research Foundation 
ton, 

BIG Mails Three Months. Name Listed 
Directory 25c. Harvey Teeple. Decatur, 
Indiana 

“INTERESTING Mails." 25c will keep 
your mail box full for three months. 
Bentz. Jr.. Chatawa 89. Mississippi. __ 

URANIUM! Exploration detection. rec- 

nition methods understandably ex- 
plained Particulars free 


you are @ interested in 
No expense to you. 
New Bos- 








Woodwid Indus- 
tries, 5217-B Hollywood Boulevard, Holly- 
wood 27. Calif 

GEIGER counters. Make your own and 
cash in on $10.000 Uranium bonus or re- 
sell profitably. Send $1.00 for detailed 
plans for simple. sensitive unit any home 
mechanic can build. We can supply any or 
all parts. Box 486. Main P. O., troit 
31, Michigan 

“WE purchase Indianhead pennies. Com- 
plete allcoin catalogue 1 Winslow Fair- 
view. 277 Broadway, New York 7 











WATCHMAKERS' Journal contains 
helpful hints on watch repairing. New. 
enlarged August issue 20 Dean Co., 116-B 
Nassau St.. New York 7. N.Y 


RECEIVE mails, magazines. samples 
Your name in numerous mailing lists 10c 
viveete Greenwood, 273 Broadway. New 
or 





~ WATCHMAKERS Tools, Supplies. Sold 
—Bought. Catalogue! Bengale Company, 
Culver City. Calif. 





EXPERT Watch Repairing Established 
25 years. Further information Interna- 
tional Watch Service, Box 229 Grand Cen- 
tral. New York 





95 OLD GOLD, WATCHES, ETC. 


HIGHEST Cash for Old. Broken Jew- 
elry. Gold Teeth, Watches, Silverware, 
Diamonds. Spectacles. Free Information. 
Satisfaction Guaranteed. Government Li- 
censed. Smelting Company, 29-Y 
East Madison, Chicago 


GOLD 5.00 Ounce—Mail 





old gold 


teeth. jewelry. watches, diamonds—receive | 


Satisfaction guaran- 
Dr. Weisberg's 
1500V Hennepin, 


cash by return mail 
teed. Free information 
Gold Refining Company, 
Minneapolis inn 





96 JEWELRY 


JEWELRY Making. Illustrated catalog 
10c. George Sassen, 154 Nassau Street, 
N. ¥. C. 7 

BROKEN Jewelry Bought—Everything. 
Best cash prices paid for gold teeth. rings. 
jewelry. spectacles, diamonds, bracelets. 
watches. etc. Cash mailed promptly. Send 
for Free shipping container today. Lewis’, 
Dept. SP. International Building, St. 
Louis. Missouri 

MAKE Your Own Jewelry! All types of 
findings. plastic and metal; cameos. beads, 
shellkits. illustr. catalog. 20c. ew Art, 
Dept. 6, POB 276. New York 18, N. 


97 TOBACCO & PIPES 


CIGARETTES—Popular brands $1.51 per 
carton postpaid. West of Mississippi add 
7c per carton. Min. order 3 cartons. Send 
check or money order. King Co., x 
1713-E. Baltimore. Maryland 




















LEATHERCRAFPTERS! Complete stocks 
of leathers, tools. supplies. Metal tooling 
supplies. Immediate shipment. Free cata- 
log. Kit Kraft, 7377 Melrose, Los Angeles 
46, Calif, 





100 MISCELLANEOUS 


ILD own mailorder business 
ners booklet 2 or get details. 
Berger, Baltic, Ohio. 





Begin. 
Wayne 





PEET Hurt? Valuable outstanding offer. 
Corssan. 2638 Geyer. St. Louis 4. 

~~ USED | Vending Machines All types. Sat- 
ipetien guaranteed. Vassar, Cleveland 5, 

io 

PANNING Gold—Free instructions. Cat- 
alogue mining books—supplies. Old Pros- 
pector, B-256. Dutch Plat. Calif. 

GEIGER,counter. miniature. Under one 
pound. $48 $0 complete with phones, direc- 
tions, and radioactive sample. Guaran- 
teed. Western Radiation Laboratory. 1107 
West 24th Street. Los Angeles 7. Calif 

LETTERS mailed 25c each. Cash. Geo. 
Costello. Box 81. Newport. Arkansas 

BE Cool This summer—Warm Next 
Winter—Inexpensively. Send for free cir-~- 
cular. Macon Distributors, 111 Broome 
St.. New York 2 . 

TREASURE Locators. Mineral Detec- 
tors. Geiger Counters for Uranium ores. 
Free literature. Fisher Research Labora- 
tory. Inc.. Palo Alto. California. 

NEW steel letters and figures 1/16 char- 
acters complete set $4.95 postpaid. Recon- 
ditioned Victor 100 lb. oxygen line regu- 
lators $4.95 postpaid. Arrow Sales Co., 
Billings. Montana 

ULTRASONICS. New Handbook Describes 
Theory. startling Experiments $2.00. Box 
882. Providence. Rhode Island. 

~ BEAUTIFUL Gift Hand Blown Perfume 
Bottle. Use as bud vase when empty. Glas- 
tube Products. Hawthorne. California. 


101 FOR SALE—MISCELLANEOUS 


WAR Surplus. Aircraft items. Shop 
Equipment, Machinery and a million other 
items. Free Catalog. Atlas Equipment, 229 
Southwest Blvd.. PS.. Kansas City 8. Mo. 


BEAUTIFUL Mo ge ee Player fig- 
ure hand finished metal ashtray. Valued 
many times special introductory price of 
$1.00. Park City Crafts, P. O. Box 
Bridgeport 1. Conn 


KNAPP Shoes. Re-order? 
phiet? 1808 South Broadway, 
ansas, 





























Free pam- 
Pittsburg, 














YL POPULAR SCIENCE OPPORTUNITIES & 


PREE catalog! War surplus clothing 
Men's. women's. Amazing bargains. N. Y 
Clothing Co.. 2079B Second Avenue, New 
ork 29 

HOSIERY. Handkerchiefs. Shirts. Sheets! 
Wholesalers write for prices. Spartan Ho- 
siery Company. Spartanburg. S. C 
STE Shelving. Work Benches. Parts 
Bins egs. Angles. Etc. Catalog Free 
Vimar Co.. 211 Loeb Arcade, Minneapolis 
2. Minn 


WRITE us for | prices. Give us s Make and 
Model Number. Bargains. Fortunes, Box 
B. Sverry. Okla 





102 WANTED MISCELLANEOUS 


~ MERCURY—Highest prices. Free Con- 
tainers. Write Mercury Terminal, Nor- 
wood. Mass 





104 PERSONAL 

RUPTURED? Positive comfort, no un- 
derstraps. no steel. no elastic. Write Smith 
Manufacturing Co.. Preston. Ontario 

PSORIASIS Sufferers: Has everything 
failed to bring even temporary relief from 
scales. lesions and itching? Then write 
today for Free important information. You 
needn't invest one cent! Pixacol gamed 
Dept. S. Box 3583. Cleveland. Oh 


MEDICAL Prescriptions filled at guar- 
anteed lowest cost. Ask for prices on all 
your drug. hormone. and vitamin require- 
ments. Ace ail Order Co., E. East 
Orange. N. J ea 

HEMORRHOIDS: Don't suffer from 
painful, itching piles. Send $1.00 for sim- 
ple formula. which can be prepared in own 
kitchen B. Marshal 48A Marian 
Court. Upper Darby. Pennsylvania 


HOW Can I Pind Out?’’ You Can! In- 
formation discreetly developed. Any mat- 
ter. person. problem. anywhere. World- 
wide Officially licensed. bonded service 
Established 1922. Reasonable. Confiden- 
tial. William Herman. 170 Broadway. New 
York 
HANG it all!!! Why should your hair 
fall or scalp itch? Enjoy thicker. healthier 
hair. Others do. Write Michael's. 849CPS 
3027 Atlantic Ave.. Atlantic City. N. J 
HAIR-Saver Plan Wonderfully sim- 
ple. non-medicina! exercise plan which has 
helped me. Why not you? For complete 
plan send only $2.00 today to Hair-Saver 
Plan O. Box 901. Phila. 5. Pa 
WORRIED? Problems’ Confused’? Let 
us solve what's bothering you. objectly 
through scientific deduction. Write details 
enclosing one dollar to Adjustment, Box 
811. Richmond 7. Virginia 
MEXICAN Law. General 
torney 1203 Arizona Street 
eXas 


Practice At- 
El Paso 





FORGET Sinusitus. colds. Safe. 
new way quickly helps relieve. Medically 
recommended. Write today Free informa- 
tion. Pinolator Inc.. 1809 Minnehaha Ave- 
hue. Minneapolis 4. Minn 


INFORMATION for single 
Human Relations Consultant 
Graduate. Dr Box 375 
geles 53. Calif / 

LEARN how the Chinese tune in on Na- 
ture and find real happiness and emo- 
tional adjustment. Send $1.00 for my ac- 
count of “‘The Secret of the Chinese Way 
of Life.” result of two years of personal 
research in China. Weekley. Box 444 
Dept. C. Upper Darby. Pennsylvania 

MONT Forwarding 
25¢ 


ple by 
niversity 
Los An- 





TREAL Remailing 
P. Fenwick. 255 Lafleur. Montreal 32 


SAVE On Vitamins—Complete line. List 
{ree Levitt Drugs. Box 718. Woodmere 








SUCCESS can be yours! You may dis- 
cover the golden key to happiness. Learn 
to apply the principles which have helped 
men to gain success and prosperity. Send 
only $1.00. Institute of Applied Philosophy 
Box 1429. St. Louis. Mo 

~ NEW book. “How To Live Without 
Money.’ ends your money worries. How- 
ard. 1778-S Hamburg St.. Schenectady 4 
New York 

ELEMIN Minerals and Multiple Vita- 
mins. Used successfully by those suffering 
from deficiency diseases. Money back 
guarantee. Six months supply $21.00. Box 
262. Provo. Utah 








ADVERTISING 
ADVER.ISE: 24 words. 40 Newspapers 
$3.50. Lists free. Advertising Bureau 
10511-P Springfield. Chicago 43 

~ 24 WORDS in 50 Weeklies. $4.96. J 
Darnell. 730 Hays. Jackson. Tennessee _ 
LISTS: 24 words. 40 weeklies. $3.50. 
M_ Pennebaker. San Marcos. Texas. _ 
ADVERTISEMENTS. mailorder letters 
literature, campaigns. worded to sell any- 
thing worthwhile. Investigate! Finkle Ad- 
vertising. 257P South Spring. Los Angeles 
12. Calif 


109 HANDWRITING 


HANDWRITING Reveals Character 
Por Free Information Bulletin On This 
Most Interesting Science Send Name And 
Address To: Analyst. Box 6124. Station B 
Albuquerque, N. M 


114 DRAFTING INSTRUMENTS 


SPRING Dividers 8-inch hrd-pts. $60 
Calipers w/mike adjustment $85. Goggles 
green polarized lens leather trim venti- 
lated $65. postpaid. Tri-State Mercantile 
Lewiston. Idaho 





AN AL YSIS 





sane | 


| 


115 DRAWING & ART SUPPLIES 

DRAFTING and artists’ materials cata- 
log —thousands of items—25c (deductible 
first $2 order). Gordon's, 187 Madison 
Chicago 








117 


TATTOOING Outfits 
trated List Free. Zeiss 
ford. Illinois. 


119 SCIENTIFIC SUPPLIES 


NEUROTIC. Write about yourself. offer- 
ing gracious. Artisan Psychiatrist. 281 
E.M.. Watertown, N 


TATTOOING SUPPLIES 


; Supplies. Ilus- 
728 Lesley. Rock- 








125 woopDs 


~ WOOD cards. Business. Christmas. An- 
nouncement. Cards of Wood. Manlius 2. N.Y 





126 CAMPING 


TENTS. war surplus. all sizes; cots 
hammocks. camping equipment. canvas 
covers, fishing & sporting goods. rope 
Morsan. 10-19D 50th Avenue, Long Island 
City 1. New York. 








i31 TREASURE FINDERS 


METAL Detectors. The very latest cir 
cuit. Send 25c for literature. Hedde 
Metal Detectors. 3329 Liberty Ave.. Pitts- 
burgh 1. Pa. 

TREASURE-Minera! Locators. M-Scope 
Low Priced. lightweight. unsurpassed in 
efficiency. Revolutionizes locating of min- 
erals and precious metals. Geiger Counters 
for Uranium ores. Time payment plan 
Factory guaranteed. Free 16-page booklet 
upon request. Fisher Research Laboratory 
Inc.. Palo Alto California 








137 DETECTIVES 
DETECTIVE Training Phillips Secret 
Service System. 1917C North Kenneth 
Chicago 39. Illinois 
DETECTIVES—Work home—Travel. Ex- 
perience unnecessary Write Wagoner 
P-125 West 86th. N N.Y 








143 NAME LISTS 


1.000 NAMES Opportunity Seekers $1.00. 
Siegel Box 183 New York 2 2 
MAILING lists; 1000 $3 00 


most classes 
Free Prospectus. Dixie Service. King 





145 SOUVENIRS 


THREE Military Emblems and price list 


10c Hobbyguild, 57X Sumner Ave 
Y 


Brooklyn. N 








146 REFRIGERATION _ 


“SAVE Electricity, install own rubber re- 
frigerator door gaskets. Replacements: ice 
cube and glass defrosting trays. Free Cat- 
alog. Rues Trading. 6017C 13th. Brook- 
lyn 19 Y 








USE THIS ORDER FORM TO INCREASE YOUR MAIL ORDER BUSINESS 








Per Word, Per Insertion 
Minimum Ad—10 Words—$8.00 


LOOK AT THESE LOW RATES 


WHITE SPACE—$4.50 Per Line. 
CASH WITH ORDER 








Please insert 
Heading 


Enclosed is $ 


Nome 
Address 





POPULAR SCIENCE MONTHLY 
the ad below 


FACH WORD IN NAME 


. 
in your 


City & State 


if YOU SELL A PRODUCT OR SERVICE TO MEN, USE THIS EASY 


CLASSIFIED ADVERTISING ORDER 


353 FOURTH AVENUE 


AND ADDRESS MUST BE COUNTED AS A WORD 


TO BE INSERTED IN THE OCTOBER ISSUE, THIS ORDER MUST REACH US BY AUGUST 24TH 


MEANS TO GET MORE SALES 











in WAR SURPLUSGBANKRUPT STOCKS 3 


a “GADGETEER’S HEAVEN “ 


pack into a 12” roll 
6 Made of 
8 o:. forest green 


WATERPROOF DRILL 


Tool Leather 
Holder. 2 large 
Pockets Inside. Wondertul 


6" chrome vanadium 
handle 
In leather 
sheath 


leather g 


Value for ONLY 
(Like Above)S im. polished blade 569 
With Parker:20< 


d black Finish $1.4e 
BOLQ KNIFE 


10° « 2" Parkeriwzed blade 5° Grpped 
Handle Weight 1% lbs deal 
Hunting, Clearing Brush « 

With Case $1.99 ca 


Cement or cut to fit 
Variety of sizes and shapes. For chal 
de. auto & truck seats. trader & boat seats 


$4.89 os 
$4.89 os 
$5.39 ea 


LEATHERETTE 


Genuine Leatherette 

to cover Chairs. Patio Furn 

ture. Nooks. Auto Seats. etc. 10 colors 

at « BARGAIN PRICE. 

WIDTH COLORS PRICE (er run yd) 

36" Grey, Brown, Black 19 

36" Lt. Green, Dark Green, Blue 1.65 
54" Red, Grey, Lt Blue. Ivory, Yellow! 





Sine 32° TT". 7 the 
Like abowe with woo! filler 
BAG Like adore. Wool filler 
Full sipper Sine 34° x 77. 8 ibe $95.95 
2 of these begs may be sipped together 
to held two people 


PALLEY | 
SUPPLY CO. THE WORLD 


STEEL wim Tubsier 


COTS  wisispnngs A Lite ume buy sc 


NAVY BUNK BED Win scsi angle heodsteads steel trame spring 
mode of twisted heavy vege wire remiorced wth lateral sinngers 


Can be used os single bed or 
double bunk bed Specially 
mutes 


approemete y 


come oF foc 
trevght for shipping cos! due to 100ib mm matress 


@t no entre shpe cost 
MATTRESS tor above cot or bed cotton hilee 2° 
edees quilt ned bive & while heavy ching 


jomed teohigh | serve os 
swied te hard 


Sengie SB ‘Ts $3.95" 
In see ot two fo $7.75 


Comsul! your tecel moter 
shown Delow con be unciuded 


thck epec built not te fenten out Tulted @y 
wri 96.95 con 


CLAMP-ON ANYWHERE LAMP With adjust 
able ball and socket swivel head, long be: 
covered cord and wall plug. 


The All Purpose Lamp. 


Wondertul tor Indoor Photography. Flood- 


bghts. Baby Spot or Large Spot Personal Bed Reading. 
Lamp Alone 99c 


Workbench. Garage. etc. 


Highly Polshed 9 
5” diameter Spot 


RFC x 
SUNGLASSES 
HERE'S THE 
REAL McCOY! 


ARMY AIR FORCE TYPE SUNGLASSES 
» y 


ned and 


metal lace. Radium Dial 
Numbers sw-1 $795 


18 jewel = Waterprool. Radium dial & 

hands sweep sec hand. stanless steel 
beck. A terrific Buy ot 

screw bec! er —— 13% 


17 jewe!t - AUTOMATIC WINDING. 
SHOCKPROOF WATERPR SWIss 
WATCH. Sweep sec. hand. stainless 
steel screw back. radium dial & hands. 





NIGHT DRIVING 
GLASSES 


With 57 mm yellow 
amber lenses. These 
lenses are 6 bose 
especally PRECISION Grnd 
‘and Polished te reduce Glare 
of headhghts trom on~<oming cars also 
te focus objects sharply and more clea 
tly dunng mght dnving 
INTRODUCTORY OFTER 
in Men's size or Ladies Herlequin style. 


ND! $16 VALUE $5 
ISAME GLASSES but clip-ons. 
rw t eee haw $4 59 





THE LARGEST FIRM 
OF ITS TYPE 


UNSURPASSED VALUES tor 
ARTISTICALLY INCLINED 
’ 


Peach Pion 
$330, Our Pree $2.19 


KIT #2 contoums 1% ibe of plastic sheet @ I on 


12%" x 9° — %” thick with 
aluminum piane hinge for 


DEPT PS 8 
6321 SAN FERNANDO RD 
GLENDALE 1, CALIF 


Body movements keep it properly 
wound 
17 jewet = One of the tinest (76 ) 
made anywhere. Cased in je 


Switzerland. Sweep sec. hand 
stop & re-set buttons. Meas 


fishi: 


re ig t 
t 18° x18", back 26" high 
omy $449 


*~ Finest imitation leather. Filled 
, with kapok to float. Yellow col- 
’ or for great visibility in water 
Just the thing for your boat 
truck auto tractor 
SEAT. New, 17°x16"x3" 
thick $3.49 


1S New Back Rest. 22"x16" 
$2.95 


Resistant. Cheap 
Outside Storage 
They are Really 
Moving at These 


si $3.95 


$*7 16 x 


+10 $8.50: 


Rubbenzed Linen t 
7Txit NEW $595 
Only 3 Ib. light weight yet 





IN MANY ITEMS WE HAVE 
THE WORLD'S LARGEST SUPPLY 


Heodeiands ond sturdy double heevy wire 
$2.95¢- 


"Y te 6 wel Lim 
Amanng Vaiue “4 ™™** omy $4 G 


Precision made for 

Positive direction 

360° swing calibrated 

in 1/10 degree (six 

min.) luminous dial 

bank indicator 

Case is 4)4° square with 3” dia 
Operates on vacuum. Ideal for 

light planes and boats. Can be 

in autos and boats by attaching 

intake manitold ‘ 

Complete ging and reset ONLY 
knob, Re-issue—good condition. $449 


one tube to 


with c 


#151 Marching 
lensite. with lurmmunous 


cst $19 
= 152 Matchbox 
both jewel 6 liquid 
floating dal 39c 
zis4 Wrst Strap 
Compass 

wtw jewsted Wonk 


za" $1LSSGR 


ais 
Hand Mike Highly Sensative 
with thumb contro! button on 
hanaule. Ideal for home recorders. 
public address systems. etc. 





Strong — Lightweight — 2 ply 
NYLON FISHING LINE. ROT. 





Weeds __ 


or CROPS, 
America 2 


The farmer looked at his untilled acre. 

“Nope,” he said, “Won't stick a plow in 
there. Don’t care if it is fertile—I just don’t 
like the color of the soil.” 

So the weeds grew rank and spread their 
seeds to his other acres, fouling his cotton and 
stunting his corn. And his harvest was poor. 

here are some who would do the same for 
America. They would neglect the cultivation 
of the minds of young growing Americans 
They would set them apart, deny them equal 
advantages . . . 

... because of their race, their name or their 
religion. 

Stupid, isn’t it, that anyone should want a 
weedy harvest? 

For our own sake—for America’s sake, we 
canall dothree things tohelp the cause of unity 


at 2 ORT eee 
1. Accept —or reject — people on their individ- é 
vol worth 3 
2. Don’t listen to, or spread, rumors ogoinst'o = | 
race, or a religion. ‘ 
3. Speck up wherever we ore, agoinst preju- 
dice, and work for understanding 
Remember — 
THAT'S BEING AN AMERICAN 


~~ > 
Post this message in « public place 
Extrac free 
7 Write Advertinng Council Dept. T.35 
25 West 45th Street, New York 19.N Y¥ 


st yr 


Popular Science 





Post Coase: EMBED REAL FLOWERS y 
in MEW Magic PLASTIC Voull be Clad 


re 
Now create many lovely and unusual things | YOu BOUGHT A SCHULT”’ 
like the distinctive pansy coaster shown— | 
made by ee  - pansies in Castolite 
—the “magic” liquid casting plastic. Comes : : ‘ °: 
dante diam 00 taew ta: eal Gene talel lal -t-1e-1¢ Mie) @aele) Macliticls mimi 
gorgeous color effects. Make really differ- 
ent jewelry, book ends, picture 
frames. candle sticks, figurines. . . . 
‘ Seshed buttesites, estes. tive, livable interiors. Outstanding 
medals, photos, for novel plaques, paper weights, tiles, : 
other art objects. Use only home utensils. Follow simple ; Schult quality folate! value, elola 4-10 by 
step by step method. New pleasure, fine profits are pos- -* é 
sible. Send 2Sc for exciting new Home Project Manual i the 3-year written warranty of the 
showing how to get started. Write today! telite . : 
Dept. J-4, Woodstock, HI. most famous name in trailering. 


rere O-V-E-R-D-R-1-V-E I! ys 
FITS ALL CARS FROM ‘46 THRU ‘49* 


**SIG-NA-LITE"’ flashes green light the instant car 
is ready for Overdrive! No gues 

Permits effortiess ‘‘CLUTCHLESS 

conventional gear! Saves gas! Reduces wear! Beau- 
tifies dash! Install in 5 min. Money-back guarantee 
Only 82.00 a ae postpaid, including ‘‘Over- 
=e Bt ° = i. sa 


C. a WiLL PRODUCTS. 5227 “Parker ive. Dept. Ps-8C 8 Chicage 29, Mi. 


DEPENDABLE CRAFT SUPPLIES For Free Book 


Describes sporkling new models 
LEATHER CRAFT @ PLASTICS @ POTTERY CRAFT designed and equipped to meet 

BLOCK PRINTING @ BELT CRAFT every demond for luxury and 
TEXTILE COLORS @ POWER TOOLS @ WOOD BURNING economy, in living or trovel. See 


INSTRUCTION BOOKS @ WRITE FOR CATALOG exclusive Schult “Heat-Saver"— 
greatest contribution to trailer 


DWINNELL CRAFT SHOP comfort in years. 
Dept. PS-98 ° Elim Grove, Wheeling, W. Va. 


mer; cozy warmth in winter. Attrac- 

















SCHULT CORP., Dept. 3108 Elkhart, Ind. 
in Caneda: John Inglis Co., Ud. Toronto 





J U M B 0 Heavy Duty Handy around 


ht DEALERS WANTED * ORCHARDS Jpacler 
Without tniury ey ‘ smrrPIne ROOMS | | om SC H U LI Zc%z HtC4 


15% OPEN 4 ‘ Great for HUNTERS, TRAPPERS, Member T.C.M.A 
SCOUTS, CAMPERS, etc 
Check | Gun Metal $2.95 
Sie or M.O. | Chrome Plated $3.95 
4 JUMBO JACK KNIFE CO. 


2452 W. 16th ST. GRAND RAPIDS, MICH 











= - Cc ’sN 14.95 
Poc-Kit Pal Radio “Town & Country Jr.” RIFLE 


S Finnes Lae Br tgs gh Expert or beginner—you'll like this rifle for year ‘round 
with Stole tba shooting indoors and out. Accurate, hard hitting, yet safe 
og FF fH yg BS to use anywhere thanks to Crosman's **controllable power 
se. Astoun ting results. Poc-Kit feature. Has rifled barrel; standard sights. Weighs only 
post pal aid, "SEND $1.00 balance COD plus 4 ibs. 7 ozs. Available in .177 a .22 cal. single 
ae ly . hot models at your dealer. Write for literature. 
tsetse gaperetery,, Oest, 8. rm : 9 HENRIETTA STREET 


eae ee oe Crosman Arms Co., Inc. ROCHESTTER 7, N. Y. 


EARN $3800.00 A YEAR! 24%‘... 


Ae / A CRITICAL SHORTAGE OF STATION AGENTS and TELEGRAPHERS EXISTS! 
pe— ATTEND THE WORLD'S LARGEST RAILROAD SCHOOL 


VETERANS! NON-VETERANS! THIS IS IT! Thousands of trained men ore 
needed by all U.S. Railroads becouse of new 40 hour week provision, and 
men reaching retirement age. Assure yourself of immediate employment 
after graduation ... attend the school endorsed by the ORDER OF RAILROAD 
TELEGRAPHERS. Gale Institute has placed over 1,000 men in the past 18 
months. YOU MUST ACT NOW —CLASSES ARE LIMITED. WRITE TODAY! 


GALE INSTITUTE, 2932 Hennepin Ave., Minneapolis 8, Minn 

















L JOB- 
NOT A SEASONA 
A LIFETIME OPPORTUNITY 


Gt APPROVED 


AuGuST 1949 73 





5» YEAR WRITTEN GUARANTEE 


THE GREATEST (A gi7 JEWEL CHRONOGRAPH 


THING 2 PUSH BUTTON 


ORIGINALLY$7150 


+ WRISTWATCH Our Price 
+ STOPWATCH Now Only 
+ TELEMETER 

. - TACHOMETER 


tainiess steel back. Unty s 
¢ physicions actentiate technicians 
nee photographs o. 
sportsmen, servicemen, ete rh isan ~~ 
Order now while they last at this record 
Send only $1 down payment with order, Pa 
srrival plus postage, Or we pay posta 


¥ ! ment 
plus tax with your orde FREE! me Expansion Band 


A NEW HOME INDUSTRY AND HOBBY!) | “°° ‘Nanveano tc aa so 


PLASTICAST is a transparent liquid plastic; can be poured into 501 E. Baltimore St. Baitimore 2, Md. 
ANY kind of mold or container fardens in ~ 
transparent } eotte clear-as-fiass 


astic! No t« 
machinery or a re« wo 7 IDEAL for wmes — pretty flowers 
uttert ' e souvenirs rt cal specimens, etc 
“ ke sa PERMANENT one ATTRACTIVE disp 1 uy - ~~ attractive 
eweilry, gems, lenses, knick novelties cast into 
heet od blocks ane color. AN re! EVERYTHING, fu 


ed ime tudin molds. for making 50.00 
wal novelties PLAsTicasT oureiT. Complete with "$3.50 


Olds. Hiustrated In«tructior nual included 


Our Casting Plastics are as easy to ase as bourint water out of @ Class! 4s ” 
aoe ee ~« « (LIQUID IVORY). I al for casting all OPAQU! 
dens oa 1 few minutes into an extremely hard IVORY- 
May be dyed any color or cast into any shape 


Works in ‘every type of mold! Non inflammable. 
statuary. novelties, figurines, toys adg ° ° 
wa million useful applications! om Without Painful Backache 
' t dyes. accessories, instructions P , . s . s 
S100) Of worth of attractive jewelry, ete! $5.00 When disorder of kidney function permits poisonous 
faded ‘ourriy. we with | mal matter to remain in your blood, it may cause nagging 
> e Ny 


O.D. accepted (U : ¢ $1.0 o backache, rheumatic pains, leg pains, loss of pep and 
each item ordered. C mre Post pet energy, getting up nights, swelling, puffiness under the 


- sties FREE w th x - a? eyes, headaches and dizziness. Frequent or scanty passages 

Catalog lists Largest tion m with smarting and burning sometimes shows there is 
tLD! Liquid Plast 4 tory, Lic something wrong with your kidneys or bladder. 

u arb ramies uid Don't wait! Ask your druggist for Doan’s Pills, a 


stimulant diuretic, used successfully by millions for over 
of catalog only ec U.S.4. (25¢ Canad 50 years. Doan’s give happy relief and will help the 

DEALERS: WRITE FOR ATTRACTIVE a PRICE LISTS 15 miles of kidney tubes flush out poisonous waste from 

ST se "s Pi 
4637 NW. Kedzie aves _ — ©. ©, Gen 987 your blood. Get Doan’s Pills. 
Chicago 25. tilinots ite te Nearcat Address pate Alto, Calif. : 7 —_ = 
anadian Customers. please order directly fro Canadian 
industrial Plastics. Ltd... 1O50%e Pender We ae. Vancouver. B. ¢ 








_ -_ Helps you s-t-r-e-t-c-h your dollars on 
Pioneers Leoders TV, electronics, radio and tools. 


Write today for the 1949 Lafayette- 
Concord catalog. A penny postcard 
Al we A I a4 \ will do the trick. You'll find pages 
and pages of the finest equipment 
at new low prices, Use the catalog 


WITH SA SAFETY LO CK to order everything you need and 
save. It's f w to Lafayette- 
SEND FOR FREE FOLDER OF LATEST MODELS TODAY save. It's free. Write to Lafayette. 


Bf you want a REAL GUN for PRACTICAL USE inside or outdoors, Ave. New York 13. 901 West 
E a SAFE—CLEAN—ECONOMICAL—BENJAMIN with Adjustable Jackson Bivd., Chicago 7. 














ywer and Amazing Accuracy. Use BENJAMIN H-C PELLETS for 
EST RESULTS in all rifled models. WRITE AT ONCE. 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 
RN 
THOUSANDS BUILD AT 1/2 THE PRICE | a ERO secrich 


NEW ATOMIC 
RACERS Sree ste, reer Th Bates er 


rained en. Get into a fascinat 
fleld with a promising future. Train at | t 
time, Free Catalog. Established 22 years 


rueatas INSTITUTE, 385 Washington St., Elmira, New York 





Gyaet Mom = IMPORTED ZEISS TYPE 
EASY TO ASSEMBLE KITS 

NO EXPERIENCE NECESSARY Everything Complete B I N Oo \¢ U i A R S 

in Kit. Quality Material. Simple as ABC instructions. ere ng Leather 

Immediate Delivery. Save Money, Big Value. Sturdy equally sriced , 


INSTRUCTION 


ROWBOATS, KAYAKS, DINGHIES, INBOARDS, ore DEAL th 
OUTBOARDS, RUNABOUTS, CABIN CRUISERS pLeastine “or 


SEND 25¢ Colorful Illustrations show all neoaae sport Loramie, Saeriasie, week-end snipe, 
‘49 Models. 8 to 23 Ft., and Select sculars for Your Personal Needs.” It's FREE! Write for it TODAY! 


(COIN) FOR CATALOGS Construction Details. BINOC FILTERS 


U-MAK-IT PRODUCTS marine vivisiom Bpisise Sir ach oe OSS IBS oll pinto eah tale tata? 


Formerly Koyok Boot Co. 703R-WHITTIER ST., N.Y. 59, N.Y. BUSHNELL IMPORTERS, 672-P8 So. Lofayette, Los Angeles 5, Cal. 
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Bar a SY 





Advertising Machine 


WORLD'S 

LOWEST PRICED CAR 
Drive this car for as low as Sic per week. Up to 90 miles per gallon. 45 to 
4 m.p.h. Large enough for a husky six footer. A pleasure to assemble. Just 
belt together our precision built parts. Get the facts. Send 25c¢ for detailed 
reular with large photo, 4 view drawings, price of all parts, Better stil! 
send $1 (refunded first order) for this plus actual assembly book with 42 

photos, drawings, blueprints of snow and ice conversions, 


MIDGET MOTORS MFG. CO., Athens 2, Ohio 


BE A NOTARY PUBLIC 


Get paid for life for signing your name. Old legal-supply house 
22 cities, guarantees your appointment by governor if you qualify 
No training needed, no course to study. As a public notary your 
signature is important; you certify legal papers by signing, get 
paid. Money intake grows as you become known. Like compound 
interest. Income steady, for life We equip you completely. Pay 
after you appointed—2 payments $12.50 each. That's all 
Details free 


STATIONERS EXCHANGE 





and ILLUSTRATES 


1¢ Post Cards 

Learn how thousands of business 
men, in every line, are boosting 
sales in spite of conditions—with 
1¢ messages—printed and illustrated ina few 
minutes on gov’nt post cards — with amazing 
new patented CARDMASTER. Your “today’s” 
ideas, read by your prospects next morning. 
Not a toy, but a sturdy advertising machine, 

built to last for years. Low price, sold direct. 
Guaranteed for five years. Send name today. 


SEND NAM We'llsend FREE illustrated book of money- 


making IDEAS for your business and com 
plete, unique advertising plans. 


Boerne 28, Texas 





HARD TO FIND 


LUMBER 


Top Grade Kiin Dried 
A Board or a Carload 

UNEQUALED 

BARGAINS 

d taney» 

. matched 

- intays over 

"to choose from 


HUNDREDS OF ITEMS AND IDEAS 
tne WOODWORKE 


THE 
Big New 144 Page Catalog No. 16 


of hard to find woodwork ite pon) hard- 

ware and supplies; th tamar 
g Harold Hunt ever published ‘ 

woods in natural ole 

eneer designs 





pane rns 


RUSH YOUR NAME TODAY. 


CARDMASTER COMPANY 


1920 SUNNYSIDE, Dept. 168, CHICAGO 40, ILL. 


sHine WITHOUT ‘POLISH’ 


%)\ New Invention! e Sells Like Wild 


Replaces messy pastes, liquids. Sim- 
4] glide over shoes—and PRESTO! 
| — you have a lustrous, 
1} lh long- es ting shine. No 
mess. Nomuss. Nosoiled 

hands. Clean. Handy. 
WORKS LIKE MAGIC! 
For Men’s, Women’s and 
Children’s Shoes. Low 
priced. Ae seller! 


5c rebated on first or 
CRAFTSMAN wooo SERVICE CO. 
2729 s. _Mary St. Dept. 8-8 Chicago 8, 


SPEED AND POWER HANDBOOK 


Build fast Stock Cars! California Road- 
sters! 150 MPH Rods! Covers Fords to 
Cadillacs—all makes! Breathtaking meth 
ods—Authentic—Direct from California! 
SAVE MANY DOLLARS 
Build your own Dual Manifold- Ss 
charrers! Hot Cams! Water 
Hi-Compression Heads! Mileage 
et racing speed, lightning 
power increases from any make er t 
tion drawings Tuning techniques! 
ing pontous formulas! conomy secre Ir 1 
et Engines’ . 
Pe eats Gears, 


itt, RED CEDAR 








iynamic 
co truc 
ues: é 
**Braking 


eciprocating Masses’ 
Fuels, Mani 


Characteristics Dynomometers.'’ 
Porting. Relieving, Balancing ower 
Includes **CALIFORNIA AUTOMOBILE CUSTOMIZING’’ Glossy 
phot« ogni aphs! Diagrams! Newest Ideas! Conversions! Re- -Styling all 
nake Streamlining! Chopping Channeling! Customizing 
50 CHAPTER LIBRARY EDITION —compiete— $1.98 Postpaid. 


NEWHOUSE AUTOMOTIVE INDUSTRIES 


5805-a4 EAST BEVERLY LOS ANGELES 22. CALIF. 


®WELDER 2@CUTTER! 


FOR 110-115 AC or DC ¢ WELD—BRAZE—CUT—SOLDER—HZAT TREAT 
INSTRUCTIONS INCLUDED ¢ LOWEST PRICE IN HISTORY! 


postal will do 


send name at once. A penn . 
O., 727 Bar Street, AKRON. OHIO 


your neme, KRISTEE 








Sensational 
New Electric 


The WELDRITE Combination-tested and proved by 
countless commercial and amateur users, is now 
offered direct to you at the amazingly low price 
of only $12.00. No Gas—No Gauges—No Spark 
Lighter needed. Always ready for immediate use 
—Just plug WELDRITE into 110-115 AC or DC out- 
let. Uses standard welding and brazing materials. 
WELDRITE furnished complete with Converter Unit, 
#1 Single Holder for welding metal to *\" thick- 
ness, using up to *,.” rod, and #2 Double Holder 
with Copper Coated Carbon Electrodes for Braz- 
ing, Cutting, Heat Treating, etc. Starting welding 


materials and instructions included 
Ideal for home workshop. Invaluable 
for garages, repair shops, farms, etc. 
SEND NO MONEY! 10 DAY TRIAL. Order your 
WELDRITE Electric WELDER-BRAZER-CUTTER 
¢€.0.D. today. Pay postman $12 plus postage 
charges (wt. 4 lbs.) or send $12 and we pay post- 
age. Either way, if not satisfied, re- 
turn WELDRITE in 10 days for refund, 
less postage charges. WELDER HOOD 
—Approved Arc Welding lens—only 
$3.95. Calif. orders add 2'5% tax. 


CALIFORNIA TECHNICAL PRODUCTS CO. 
SCS er ERR mame De! FAB So Wil SC Los Angeles 12 Cont 
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NEEDLESS TO PAY MORE 
—RISKY TO PAY LESS 


EVERYONE 
TAKE 10% DISCOUNT 
ON ALL TIRES 


| 
OUR GUARANTEE 
OUR TIRES must make good or WE WILL 
f You Want SAFE TIRES 
Be Wise—See Us Before You Buy 
Our Experience Insures Your Safety 
You get what we advertise 
Highest Quality Lowest Prices | 
HIGH ORIGINAL TREADS Slightly Used 
BUY IN CONFIDENCE safe dependable 
selected POPULAR BRANDS—Guarantecd 
to give A-1 SERVICE. These tires are 
absolutely NOT Re-caos or Re-molds 


REMEMBER: Tube SENT with EVERY tire regardless of es or GRADE 


————— 
SELECTED for TOUGHEST JOBS Not just good . HE Best 
These are genuine Vatues! One Triai wilt CONVINCE you 


Tors in a oe ost vane 
6. 6 $3. Ss ty bo 7.00-16 $6.02 
6.50- is is *$-b217:s0- is 7.62 
Wortd’s Best = — Values. Top Service. Minimum Prices 
6-00-2016 08-39 7.50-20) 10) ad tf S2jii. roert 12 dt 
. 8.4 


10.52] 9.00-20: 1" 
) 10.52110.00-20 |? te.22132%6 “10) 


7.50-20 MILITARY 8 PLY REGULAR $9.62—SUPER $ 
9.00-16 tg 4 & PLY REGULAR $8 34-9 7 uae $10.9 
NE QUALITY THE BEST AVAILABL 


HERE'S ss QUALITY IN THESE O. K. SatT TIRES 
$3.42)6.50-16 +5 :3217.80.16 
3.62}7.00-15 3.7217.50-16 


ta 7.50-20)) $ 9.02 11.00-20;/2) 
5s 

















52 21.02 11.00-22:12) 
.00- - 11.62 32x6 (5) 
7.50-20:8 8.02110.00-20 |2 12.22 32x6 
OUR SPECIALTY—TIRES FOR SCHOOL BUSES AND 
AMBULANCES 


Thousands of Tires Shipped to Satisfied Customers Through- 
out United States and Many Distant Points. Please Note: 
We've made Thousands of Friends by giving a Tube with 
Passenger and Truck Tires. MAIL ORDERS given Personal 
Attention—Send This Ad with Check or Money Order. Dep't. 5 


STANDARD 834 W. Broad St, Phila. 30, Pa. 











Stucco Sp vaying 
cams High Incomes 


It's today’s biggest business oppor- 
tunity in the building field. Ligh 
returns from a low investment Easy . 
fascinating work. Large waiting 
market because Colorerete is applied 
over all hinds of old and fhew Masonry . 


surfaces — exterior and interior. 


Ss 
Beautifies and Protects 


All Types of Buildings 
| 


Ine tomatic pressure sprays plastic like 
(olorerete to give enduris heauty { 
and water-resistant values. Range of 30 
gleaming colors; many textures. Easy 
to wash. Smartly modern. Write or 


wire today for Opportunity Portfolio. 


COLORCRETE INDUSTRIES, INC. 
572 OTTAWA AVE., HOLLAND, MICH. 





, te .f rhe 
CATALOG $9.95 uP 
KING-SIZE, Inc., 136, Brockton, Mass. 
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The Signal that Softly Whistles 
“TAKE OFF 
THE BRAKE”’ 


You'll never again drive 

with the hand brake on, 

because when you start f a 

the engine you hear a | eae 

melodious whistle unless S — 
Send $2.00 the brake is OFF. Put on 
and we with screwdriver. Oper- Guoronteed for life of 
prepay ates off hose to wind- cor— Saves you cost of 
postage. shield wiper. new hand - broke lining. 


No letter necessary—just print name, address, year and 
make of cor. Enclose check, M.O. or cash. Gladly sent 
C.0.D. plus charges. Money back in 10 days if not satisfied. 


MONARCH GOVERNOR COMPANY 
DEPT.A1 © 1832 WESTBETHUNE © DETROIT 6, MICH 








SEND FOR 


All diamonds reset in new mountings 


BERMAN'S DIAMOND LOAN BANK 


DEPT.PS 
BERMAN BLDG, BALTO. 1, MD. 
Reference Your Own Bank or Any Mercantile Agency 








WHAM- 0 
SPORTSMAN* 
WITS LIKE A.22 RITLE— 
KILLS RABBITS, SQUIRRELS. 
For Menting, Target, 


Resting Pests. 


A man’s sport! 
Powerful, silent, accurate 
Complete with 40 pellets and extra 
rubber straps. Send $1.00 today to— 
ham-O Mfg. Co., Box 13H, South Pasadena, Calif 
SPROFESSIONAL MODEL USED BY MEMBERS OF NATL SLINGSHOT ASSQ 





YOU CAN GET this fine, tailored-to-measure suit as & 
bonus, without payi a ~ cash, by taking a few 
orders from friends. cleo helps you make up 
to $12.00 in a day or house-to- 
house canvassing. Stropscears fate re time. 

toe eS cE C u 1TH 


if Money -ma: ‘or quick 
SEND NO MONEY. #. > Coltin, a Uaae. TAILORING COMPANY. 
500 South Throop Stree De v-220, Chicago 7, tilinois 





World Trade firm offers men and 
women quick preparation for big 

y posit ions or unlimited-profit 

vesses of their own. Mail 

or der World-wide without capi- 
tal, from home; or travel abroad 
Represent mat siacturers. Past ex- 
verience not need ~~ Write ggg 
PREE BOOK Sia {f veterar ail reaches us over night 
Mellinger Co., 1422- HG Westwood the, Los Angeles 24, California 


i Carne ree en we 





PRINT YOUR OWN 
POST CARDS 


COMPLETE 
OuTFIT 


$7.50 Ba Ss & 
inc ee — con- 


Amazing results in _ " 

tacts . saves time and mx ry easy 

to use GEM STENCIL Dt PL Ic ATOR is 
ideal for Advertising, Announcements, Notices, 
Labels, Forms, Price Lists —hundreds of uses for 
every type of business and organization, 
Comes complete with all supplies, instructions 

and 60-page Book of Ideas 

FREE TRIAL OFFER: Try it before you 
buy it! Write and a GEM OUTFIT will be & 
sent you postpaid After 10 days, send only 
$7.50 or return the GEM. no questions asked ke 
The GEM must sell itself; you be the judge 


BOND EQUIPMENT CO. + Dept. 151 
6633 Enright © St. Louis 5, Mo. LJ 
SEND NO MONEY « FREE TRIAL OFFER 


LEARN 
MEAT CUTTING | 


through actual practice. Profitable Meat et 
and Self Service Meats taught easily. 4 
LEARN BY DOING at Toledo. in a eight she oat 
actual , c For 

or men with experience 
taught th re papas and completely 

ste of own 

ve are. 


ir : Ne 
NATIONAL "SCHOOL OF MEAT CUTTING. Dept. SI t, Toledo 4. Ohio 


WOOD CARVING 


ostpaid 
9” TALL FIGURINE tS? $1.85 
This beauty is easily carved in peer »ine with a 
mahogany and velvet base. Complete kit includes 
Material, Tru-Form templates and instructions. 
For more new and unusual projects send 10c for 
latest catalog. 


BRAUN-CRAPT ‘ioval°Oak: micnican 


BURIED TREASURE, MINERALS 
AMAZING NEW GOLDAK LOCATORS 


SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight! One hand’ 
»peration! Money-Back Guarantee of 
Superiority. Write for full details. 
World's 
S BLVD 
GLENDALE. | ALIFORNIA 





REAL DIESEL ENGINE 


x - a 


WE'RE CRAZY, they tell us. giving 
away a real diesel engine, com ~m, with 
inder and piston, carburetor, crat 
~ cont —— rod All parts 

ready for easy as 


mi tte ONLY $2.95. How do we 
if EEZILS 


ar 
a precisi Actiia 
7500 RPM Penduees 1/7 HP 
ideal for planes, boats, midget cars 
Send $2.95 plus 25¢ postage today 


GOTHAM HOBBY CORP. 


107 East 126th Street New York 35, N. Y. Dept. “Ss” 














HOW BLACK 


should a black cat g be? 


Not an “ink-spot,” without the 
sheen of silky fur and bristling 
whiskers. A WESTON Exposure 
Meter insures getting clear, bril- 
liant pictures with every tone per- 
fect, every time you use your still 
or movie camera. Correct color 
pictures, too. See the WESTON at 
your photo dealers today. 


ol el eal one semeete use! 


r 


Ppfite catalog 


Build Better Trailers 

with Safety-Engineered 
* Torq-less Axles 
¥ Bull Dog Hitches 
* Parking Jacks 


S 
. Send for your copy TODAY! 


HAMMER BLOW TOOL CO. 


Dept. D-35 





Wausau, Wisconsin 


AUGUST 1949 ]] 





GOOD WEAR ror WORK 
efele] om Mele) tess) a iw 


MADE TO over 
4 SPeCiritarag YT 


7 
7» work and play. varie 
chat's right aa and tear, and its wide vari 


resistant to wee 
ety of vat @) 
take repeated 


; -w. For better 
fresh ane cont Reeves Arm 


le duty fabric 

Reeves Army Twill ts @ double it’s highly 
4 
q 


y Tw ill. 


. —deman P 
—_ ess than 1% 


* Residual shrinkage ! 


REEVES BROTHERS, INC. ge: 


54 Worth Street, New York 13, N. Y. 








L 


Addres 


she’s some SMOOTHIE! 


(YOUR CAR, THAT 1S) 


when equipped with 


ADVANCE “ULTRA DEEP-TONE" MUFFLERS 
DUAL OF SINGLE STRAIGHT-THRU 

Rich >w, me w tone. Also greoter power, 

speed d ymy result from reduced back 

pressure. Rugged steel tube, blow-out proof 

Simple to tall. No welding. Dual set comes 

complete with rubber mounted clomps, fittings 


ADVANCE FENDER SKIRTS 
These heavy duty stee kirts will beoutify ond 
treomline your car. Tight fit, no rattle, easy to 
d. Real top quality, not to 4 


be fused with per, light weight mokes. 





ADVANCE KI-Y! AND RAZZ HORNS 


ese , $ 


DEALER INQUIRIES INVITED 
ee 
ADVANCE MUFFLER CO. of Los Angeles Dept. PS89 
1458 EAST COMPTON BLVD., COMPTON 3, CALIF | 


ey ode wes recenpt 
Fender shirts, pe $12.98 | 
$ mv each 3 | 


| 





E-Z CAR WASHER «ai. 


Can also be used to wash , , 
Windows, Walls, Boats. He one aferation 
Porches. Cellars, Easil . 
y attached to garden hose 
Garage Floors and —46 aluminum handie 
many other uses. Builit-in soap pouch . Replaceable mop 
2 Cars can be washed easily 
ORDER NOW! without getting yourself wet 


pald 
if not « 
stied 


E-Z CAR WASHER  \Pos!a10 


401 West 48th St., Dept. P.S. 5, New York 19 











Free for Asthma 


If you suffer with attacks of Asthma and choke and 
gasp for breath, if restful sleep is difficult because of 
the struggle to breathe, don't fail to send at once 
to the Frontier Asthma Company for a FREE trial of 
the FRONTIER ASTHMA MEDICINE, a preparation 
for temporary symptomatic relief of paroxysms of 
Bronchial Asthma. No matter where you live or whether 
you nave faith in any medicine under the sun, send 
today for this free trial. It will cost you nothing 
Frontier AstTHMA Co, 890-C FRONTIER BLope. 
462 Niacara Sr. Burra 1, N, Y. 


Midget Camera 99c 


TAKE PICTUR 





Re ements 
SPECIAL CASH PRICE 
SOc; Black & White 
Roll, 3 for $1.00 





|LEATHERETTE Items L/KE WEW 
GetintoA Money Making Business 


Make like new, worn, scuffed or 
faded leather and artificial leather equip- 
ment. Either your own to renew, recolor 
and beautify, or cafe, restaurant and 
hotel equipment as a busines Single 


stroke with a brush renews. Does not —=F 

‘ - “ah 
crack, peel or scuff. Resists acid, alcohol, = e 
caustics and weather. All colors. 


Mail coupon for free sample. = 


FREE Sample efecct ~ " 
pie errect 

T 0 DD SD GD Gs GS es ay 
$50 to $500 Profit LEATHER-NEW PRODUCTS. 

I 6082 suney Siope, Kansas City, Mo. J 
On One Job Possible + Send me without obligation a sample | 

of Leather-New coated material so I 

can inspect it 





Let me show you | 

how,asI haveshown 

others. Get yourown . 

exclusive territory i Name 

while available. Mail 

coupon today, I'll do i Addre 

the rest. — Jack ' 

Edwards, Sales Mgr 1 City State.... 
wee 





I 
i 
t 
r 
2 
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AKE i OWN / 


WITH 


LEATHER PROJECTS 


Over 100 KITS in every kind of 
Tooling and Carving Leather, ac- 
curately cut, all parts included 
Only Top Grade Leathers used. 
You do the choosing. You do the 
tooling, carving, stamping, the 
punching and assembling 


“Just bought 
my third 
LROSLEY” 


bs 





COMPLETE CATALOG 
| Please send 
10¢ to cover 
mailing. 


EVERYTHING FOR THE 
LEATHER WORKER 
Largest, most complete stock 
of Leathercraft Tools and Acces- 

gorrainU 


Ry > HIDES AND 
4H), SKINS of Craft 


SINCE 1924 
OUT OF THE WEST, THE HOME OF LEATHER CARVING 


Griffin Craft Supplies 


5515-B GROVE STREET 


OAKLAND 8, CALIFORNIA to cut your own. 





“lL am over six feet tall. | bought the second Crosley 
ever sold in Baltimore by the Freedom Motor Com- 
pony,'' writes Mr. George Kachaylo of Baltimore, Md. 
“| have since purchased another Crosley for myself 
ond also one for my mother. | have previously owned 
seven cors but from now on it's Crosley for mel" 


Toke a tip from over 60,000 Crosley owners. Get a 








D Lextners of every 
v 
J | 


Crosley, the smart, new Americon car everyone can 
offord. Hundreds of improvements including amazing 





“EVEREADY” 


The Flashlight Battery With ‘Nine Lives” 


Recovers Power Between Uses— 
Bounces Back for Extra Life! 


Hydrodisc brakes, ultra-modern hydraulic brakes of the 
type used on the biggest plones. New CIBA (Cast Iron 
Block) engine—larger, longer body lines—luxury in- 
terior appointments! Real economy! Up to 50 miles a 
gallon, and prices that ronge downward from the 
Station Wagon at $929 F.O.B. Marion, Ind. Free— 
New Catalog of all 5 new passenger and commercial 
models. Write name and address in margin of this ad, 
tear off and mail to Crosley Motors, Inc., 2530-JH 
Spring Grove Ave., Cincinnati 14, Ohio. 








7 Bo ht ACCURACY @ 
WILL WANT THIS PRECISION M 


i7 JEWEL SWISS WATC 


CHECK ALL THESE FEATUR 
@ Waterproot : Soe ie a. snend 
pveee ‘° an 
@ Shockproot rome Case with 
@ Anti-Magnetic Staintess Stee! Back 
A SPECIAL! A sturdy stainle stecl expansion ba 
Order this emart 
© watch today! One year guarantee. Se 
P ay postman or sav D 
< ” money order 
money promptly refunded! 
Registered ateeeeey Dept. 1214, 
545 Fifth ave. ew vork 17, N. 


or your 


MAKE EXTRA MONEY 


Selling Christmas Card Box Assortments 
Also 25 and 50 cards for $1.00 with name 
imprinted. Personalized stationery. Rush name. 

Samples on approval. 
ART CO., 225-4th Ave., N. Y. 3, WN. Y. 





GENERAL 


LAWNMOWER 
SHARPENER 





Increase your output... 
Year ‘round business! 


a ity 


de 


charges — 
Satisfaction guarantee 


| 
nd 


d 





<q 





OPERATORS NEW 


BED KNIFE GRINDER 
sharpens ali 
STRAIGHT EDGE TOOLS 
Model 50 Ideal Bench Grinder 
doubles your output of sharpening 
jobs, speedily grinds straight 
blade knives. Sharpens all 

kinds of straight edge 

tools and ice skotes. 

Write for FREE, fact- 
filled folder. 


THE FATE-ROOT-HEATH COMPANY 
Dept. 0-4, Plymouth, Ohio 


ceed 30% 0A 
on your ew 


Don't + 


"io ‘ 


) necessary 
ur mill at 
rials—lum- 
hardware 
ra charges 
tions, No 


them 30% 


led in the price 
Plans furnished—also complete building { 
wonder our customers write us that we save 
to 40% Prices subject change 
out notice 

Handsome Big CATALOGUE 
Pictures wonderful in colors 
money-saving prices tr 
everyone, Send for 
LEWIS MANUFACTURING CO. 
1398 Lafayette Ave., Bay City, Mich. 


all inelu 


homes 
Designs 
> catalogue 
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ALLIED’S LATEST 
FREE RADIO CATALOG! 


Radio’s ey Values 


pieneiiealt in Radio 
At Lowest Prices! i. 


See the /atest attiep Catalog for 

greatest values in Television re- ee naa 
ceivers, latest radios and radio- 
phonos, high-fidelity custom sound 
components, recorders, sound sys- 


tems, Amateur receivers and sta- The DEPENDABLE 
tion equipment. | Everything for Radio Buying Guide 


Builders and Experimenters— 
thousands of parts, tubes, test in- 
struments, tools, books, diagrams and 
kits. World's largest stocks—all at really 
low-money-saving prices. Get your Free 
ALLIED Catalog now! 


CATALOG 


ALLIED RADIO ““<Z 


833 W. Jackson Bivd., Chicago 7, Ill. Dept. 7-H-9 
Rush FREE ALLIED Catalog. 

Name 

Address. 


City 


ad 

models neres - 

4 formance . - 
- bas paste ane cut, 


World Famous EASY TO ASSEMBLE 


PACKAGED BOAT KITS 


18 models—8 to 18 Ft. 


1049 line—many new 


pre a 

25e¢ ‘coin) for 

I iter: ature 
plus 
wood 


100 y Deed, Lord, Crandall, etc., plank, 
steel, and plywood types 6- ft. Detailed biue- 
prints, full-size paper. patterns log 35c Teena 
Catalog and booklet “Boat Building” $1.00 


MARINE MART-DEPT.23-BUFFALO 7, N.Y. 





BROKEN JEWELRY WANTED 


All kinds, Highest cash prices paid for rings, 
jewelry, 
broken and usable watches, etc. Cash mailed 
promptly. Write for FREE > shipping container. 


Dept. PS, Holland Bids. St. Louis, Mo. 


spectacles, gold teeth, diamonds, 














Poco te) gg WHOLESALE SLIGHTLY 
~s USED TIRES 
DIRECT TO YOU 


Z (10% discount on 4 or 
uy atl more tires if you send this 
WHOLESALE ad with order) 

TUBE DELIVERED WITH 
TIRE AT NO EXTRA COST 


Safe—Our tires used on school buses and ambulances 
All good tires with a 
GOLD BOND GUARANTEE FOR 12 MONTHS 
550-16 $3.54) 600-20 $7.98 | 825-20. $11.19 | 1000-22 $17.70 
600-16 59 | 30-5 7.98 900-20 11.89 | 1100-22 16.89 
650-16 650-20 7.69 | 1000-20 Z 900.24 
700-16 700-20 (8). 9.29 - ’ okt 8). 21.60 
550-15 . 700-20 - . ao. 8.98 
650-15 (10) 12.48 ts 15 
700-15 750-20 (8). 8.19 , 12.29) na ply) 14.10 
550-17 750-20 38-7 | 750-15 
750-16 (10) 9.19 | (825-24). 13.75| (12 ply) 11.30 








Exceptionally good tread—No recops—With a 
GOLD BOND GUARANTEE FOR 24 MONTHS 
550-16 $5.19 | 450-21 $6.25 | 825-20 $15.98 |600-20 .$ 9.75 
600-16 5.29 | 475-19 6. 35) 900-20 . 15.98 | 650-20 9.75 
650-16 $.29 | 525-18 6.69 | 1000-20 . 16.89/ 700-20 10.98 
700-16 6.29 550-17 7.99) | 32-6(8)... 10.49 
550-15 4.8) 650-15 4.98| 700-15 $.29|32-6(10). 13.75 

GOLD BOND SPECIAL—750-20 MILITARY TIRES 
Will fit 650 x 20 700 x 20 (88 10 ply) 347 (8 & 10 ply) 
Special $10.49 Gueranteed 12 months 
Superior Quality 12.98 Guerenteed 18 months 
Gold Bond Finest 14.98 Guoranteed 24 months 
900 x 16 Special 9.03 900 x 16 extra $11.19 


Send check or money order with this ad 
GOLD BOND TIRE CO., Dept. PS 24 


512 NORTH IST ST., RICHMOND, VA. 


A gold bond written guarantee with every tire” 














WORLD'S LOWEST PRICED 


= \} ADDING MACHINE. 


FREE Tria 
IDEAL FOR BUSINESS AND PER- 
eave yagi te — 
* ‘anger fick, Adicts subtract ’ a, 
- by » ae Te TOTAL COST 
Lh) ! x Tax oe ad 
MONEY BACK G m € 
. Pay postman only 
send tu cash if out 
r Leatherette Case 
back in I days if 
i AN TED 
CALCULATOR MACHINE co. (Mfrs.) 
Dept. 515. P. 0. Bo Glenview, Ilinois 











Army 16 Jewel waterproof wristwatch, 
Elgin or Bulova. $42.50 value $1 9.50 


New Canvas Roll Carry- All for sportsmen 2 25 
and general use. Gov. surplus. $12.50 value. 


Binocular Cases, all leather, 6 x 30, $5.00 7 50 


and $7.50. 7 x 50. m 

Engineers Metal Army Type SIGHTING 

LEVELS, new 2. 00 
TELESCOPES, U. S. Navy, 16 power, 

wood cabinet, length 31 in., focusing Plain 29. 50 
eyepiece, 27/4 in. jective lens Cooted 35 00 

PUBLIC yt Set SHOPS 
11 SOUTH 16th ST., PHI (No COD's) 
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Better Built 
Lower Prices 


Full Na el 
Keep passengers perfectly Rowboats 
dry—even at high speeds. 
Catalog also shows two new —Sw 
models of “Take-Along”™ 
Boats. Two big factories— Outboards 
save you frelahs. 

Cy 
Write for your copy e atnd ¢ of 
boat . HO} you are in 


\ THOMPSON 6 Bqos, so mre, cs <9. ~ 
£8 the. 


ee ee 





rm 








YMA TEE 


The power and performance of your car, truck or tractor 
depend on lubricant protection for every engine part. Yet 
vital valves, pistons and cylinder walls operate so HOT 
that ordinary lubricants can’t do their job. Guard these 
essential parts! Install a compact Marvel Inverse Oiler... 
it meters Marvel Mystery Oil directly to the top cylinder 
zone. And Marvel resists heat... it’s expertly compounded 
to hold up where ordinary lubricants fold up! Enjoy surg- 
ing protected power with the Marvel 

Inverse Oiler and Marvel Mystery Oil. 


Easily Installed 





EMEROL MANUFACTURING CO., INC. 
242 W. 69th Street, New York 23, N. Y. 





“TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 
Some Less... 


We Help You 

to Start Your Own 
All-Year Business, 
Make Big Money! 


With our easily operated, highly 
efficient wall washer, Chas. Stelle 
took in $217 gross in first ten 
days. E. L. Goss took in more 
than $10,000 in one year. E. C 
Taber wrote, ‘‘I made $400 gross in two weeks.’ And 
no wonder—this machine washes walls 6 times faster and 
better than by hand 


YOUR MONEY-MAKING OPPORTUNITY 


We want more men to go into this profitable business 
for themselves and enjoy independence. There are cus- 
tomers everywhere—homes offices schools churches 
hotels, stores, etc. What you take in is mostly profit, for 
material costs are low. And there's no need to rent a shop 
or office. Operate your business from your home 

Lose no time. Get all facts without obligation. WRITE FOR 
FREE INFORMATION. Ask for Wall Washer Details at once 


VON SCHRADER MFG. CO., CC-93, Racine, Wis. 




















YOUR 


BUILD ow 
DARKROOM 


—gameroom, laundry, or any 
extra room. You can do it easily, 
quickly and at low cost with 
Gold Bond Gypsum Wallboard. 
Big lightweight panels are fire- 
proof, moisture resistant and 
easy to nail. Then paint with 
Gold Bond Sunflex, the low cost 
wallpaint ... dries in one hour. 
Get both at your local Gold Bond 
Lumber and Building Material 
Dealer's. 
Free Book of sugeestions 
es 

on ee a oo ie a bi) 
NATIONAL GYPSUM COMPANY, Li : 
Dept J-2, Butfalo 2, N Y r 
Gentlemen : Send free copy of new Book- tie ed 

let, “Modernizing Magic’’ showing remodeling ideas and methods 


Name 
Street 


Gity .. State 
Please print name and address 


2 A Ok ee ee eR a ae 
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In your work, you deserve the best. And 
that means you deserve PROTO tools 
—formerly Plomb tools. They've been 
the favorites of professionals for 42 
years because of their superior designs 
and extra long life. Buy them today 
from your dealer. 


Write for catalog to 
PLOMB TOOL COMPANY 


2257L Santa Fe Ave., Los Angeles 54, Calif. 


94 
PROTO 


Paofe 4 scon lag Quality 


TOOLS 


Los ANGELES 
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I'd like 
to see them 
make... 





Everybody has his own pet idea of some gadget he 
would like to see in general use. What is YOURS? 
Popular Science will poy $5.00 for each one pub- 
lished. Use government postcards only. Contributions 
cannot be acknowledged or returned. 











Safety markings on home ironers. It’s often 
difficult to see when the roller is revolving. A 
wavy line on the roller cover would show at a 
glance when the machine was operating.—Her- 


bert E. Fey, New Braunfels, Tex. 





4 home soap press. Working on the principk 
of an injection molder, this gadget would take 
accumulated small slivers of soap and squeeze 
them into one cake. Unless dry, they’d pack 
solidly.—Eric St. Clair, Richmond, Calif. 








THAT cuswiony FEELING LASTS LONGER WITH MaRga,, 


You can’t beat Marfak lubrication for longer-lasting chassis protec- 
tion. Marfak is specially compounded for extra toughness. Protects MAP 
bearings and wear points against costly friction for 1,000 miles and FA 
more. Marfak resists wash-out, squeeze-out, shock. That’s why you | Labrico al 
get that grand “cushiony” driving that lasts. Get Marfak lubrication 

today at your friendly neighborhood Texaco Dealer, the best friend 

your car ever bad. 





@) 


THE TEXAS COMPANY 
TEXACO DEALERS IN ALL 48 STATES 


Texaco Products are also distributed in Canada 
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Last Year’s Profit 


$3,000! 





| aa0 | 

| Childproof sections in medicine cabinets. If 
| a small compartment—built into one of the 
i shelves- could be lo« ked, dana rous drugs could 


be kept from kids. It'd also he Ip stop mistakes 


caused by sleepiness.—W. Beglen, Pittsburgh 


FOLEY automatic 
SAW FILER 


Last vear’s profit amounted to $3,000, Not so bad 
1 o mn outtit from Chas. C. Hough 
From lames B. Williams wrote us 
vile ir tiling saws, and it sure 

} 


es of all sizes make up to $2 or 

; Foley saw Filer working full 
or part time. That oe nigs thn come : ~ Telescoping oil filler pipes. They could he 
whty analy ' pulled out and turned to the most convenient 
angle for pouring oil into the crankcase from 
hein’ dalek aq te ee yt ordinary containers. Less oi! would be spilled 
“s cei ee on the engine.—Noble Peeler, St. Paul, Minn 
looking afte the saws for farmers, townspeople 
nanual tra ng epartments and factories, The 
Foley files all hand saws, also band and cross-cut 


cash business, no canvassing 


ork in my spare time 


It's no trick to take « 


7 


circular saws, Its a 


no evestrain and no experience needed 


FREE BOOK 
SHOWS HOW TO START 


INDEPENDENCE AFTER to 
shows just how you can start at 


home in your spare time work 


Fg 
: 
r 
=“ 
Ne 


nzin your basement or guru 


It's an immediate cash busines 
that ean develop into a full tins 


repair shop 


FOLEY MFG. CO., 819-9 Foley Bidg. 


Minneapolis 18, Minn. 
ong ” : 
NDEPENDENCE AFTER 40". Rolling ashpans. Tracks and rollers similar t 
those on the drawers of filing cabinets would 
let you roll the ashpan out of the furnace for 
easy removal of the ashes.—Douglas Verduin, 


Hawthorn N.J 


Ww. Popp 


Send me free 
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The car that 
likes to be 
compared 








PLYMOUTH | 


— — 





Yes, it likes to be 
eng compared for SAFETY, tool 


- 

















4 the soft click, solid- 
ear sounding as a bank 
vault, when you slam a door. 
Box-type construction of im- 
portant steel members, and 
many other engineering im- 
PS a Stes} : provements give the body and 
at eee «6frame 23% greater rigidity. 





“ 
~ 


by 


x 
= 





Ss. 


\— 


S ahead through a wind- 4 Id the road easily in case of tire P the safety lock and 
ee shield now 37% larger. 0 failure. Safety-Rim Wheel ress rear doors can’t be 
See back through a 35% bigger keeps the tire straight on the rim — opened from the outside or ac- 


rear window. See the road with and, as always, Safe-Guard Hydraulic cidentally from the inside. And 
clear, control-tower visibility. Brakes slow you to a safe, sure stop. all doors are hinged in front. 


g 

Ch » the new Quality Chart at your nearby Plymouth 

| ec dealer’s. Of 22 Quality Features found in most high- 

priced cars, you'll see that low-priced Plymouth has 21, low-priced 
<= % car “A” has 13, and low-priced car “B” has 4. Then as a final 


clincher, take the wheel. Drive the Plymouth—let the ride decide! 


== BUILDS GREAT CARS 
es — PLYMOUTH Division of CHRYSLER CORPORATION, Detroit 31, Michigan 


~ 


= 





RCA scientists find way to combat 
noises in rooms where normal 
sound control methods 

are impractic al 


These Cones oP Silence’ smether sound JF 


You think of RCA Labora- 
tories—in part—as a place 
where scientists work with 
sound, for radio, television, 
phonographs. This is true, 
but they are also concerned 
with silence. 

One example is a_ recent 
RCA development, a way of 
killing clatter in places where 
conventional sound-condition 
ing—with walls or ceilings of 
absorbent materials—would get 


in vour wav. Overhead pipes, 


wo 
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ducts or other fixtures might 
prevent the installation of .a 
sound absorbent ceiling—and 
you wouldn't want to blanket 
a skylight. 


RCA’s invention solves the 
problem in this way: Cones of 
sound-absorbent substances are 
clamped together base-to-base ... 
then hung in rows where not in 
the way. Light, inexpensive, easy 
to install, these “Cones of Silence” 
convert sound waves into heat 
energy, absorb from 60% to 75% 


of the clatter in a noisy room. 


How you benefit: 
The development of this new 
functional sound absorber indi- 
cates the tvpe of progressive 
RCA 


Laboratories. Such leadership 


research conducted at 


in science and engineering 
adds value beyond price to any 
product or service of RCA and 
RCA Victor. 

The newest developments in radio, tele 
vision and electronics can be 
action at RCA _ Exhibition 
West 49th St., N.Y 


Radio Corporation of Ameri 
New York 20, 


seen in 
Hall, 36 
Admission is free 
i, Radio 


City 


RADIC CORPORATION of AMERICA 
World Leader in Radio — First in Television 





Will You Gamble a Buck 
For Brain Food? 


\ ORE than a million men like you buy 
I this magazine every month. Between 
three and four million more see it and read 
it, one way or another. That makes PopuLar 
SciENCE probably the most widely read sci- 
ence magazine in the world. 

But the special emphasis of this magazine 
on the science of life and the mechanics of 
living has been such that the editors have 
refrained from supporting any and all causes. 
It has*been our feeling that factual and tan- 
gible editorial content such as ours was not 
the proper background for any drive for 
funds, however worthy. It has been my own 
belief that as readers of your own local news- 
papers and of magazines with more emo- 
tional impact, you have probably paid you 
dues to the deserving charities that make 
a community and a nation decently human. 

Now comes a cause for which I can ask 
vour support. CARE-—that’s short for the 
Cooperative for American Remittances to 
Europe, the non-profit agency that has sent 
eats to the hungry overseas—has just an- 
nounced a new campaign to provide “food 
for the mind.” A drive to send American 
technical and scientific books to the shot-up 
countries where books have been scarcer 
than gold since Hitler started burning them. 

This is not a plea for your old shoes, but 
for fresh cash to buy the latest textbooks 


from American publishers for use in institu- 
tions training students like you yourself, your 
kid brother, or your son. 

These books, handy packages of American 
ideas, will go to Austria, Belgium, Czecho- 
slovakia, Finland, Italy, France, Greece, 
Korea, Japan, the Netherlands, Norway, Po- 
land, Great Britain, western Germany zones, 
and all Berlin. So unless you are one of those 
rare Americans named Powhatan or Massa- 
soit, these books will go back where some 
old man of yours probably came from. 

The people at CARE say that for $10 you 
can name your country, or even the kind of 
books or institution. If you've got that kind 
of money, send it direct to CARE, 20 Broad 
St., New York. But if a buck is a buck to you, 
too, or if you think a lone dollar is little, just 
remember there are a lot of us between the 
pages of PopuLar Science. A buck apiece 
would feed a lot of libraries—and minds. 
If you will print your name and address 
under mine on this page, and send it with 
your dollar to CARE, 20 Broad St., New 
York, I will personally pick one name out of 
the hat to receive the original painting for 
the cover of this issue, suitably inscribed by 
the staff and the artist. 


Kraay Githarieces 


AuGust 1949 §] 








WHEN OIL-PUMPING flashes 
its warning that your piston rings 
are worn out, don’t delay. The 
sooner you replace worn-out pis- 
ton rings the longer your engine 
will last. 

Fortunately, rings are easily 
replaced. And when you replace 

<aaw FOR & | 


mA 
aoheoes pol CHECK | 








with Hastings piston rings, you 
stop oil-pumping, check cylin- 
der wear and restore perform- 
ance. It’s the best money you can 
spend on your car. 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 


Hastings Ltd., Toronto 


HASTINGS 


Steel-Vent Piston Rings 
TOUGH ...BUT 0H so GENTLE 
TOUGH on oil-pumping— GENTLE on cylinder walls 
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NX erves of Steel... These sweeping, intertwining rib- 
bons of steel are part of the thousands of miles of pipes that are the “nerves” 
of a large oil refinery. Just as human nerve fibers transmit sensations of heat, 
cold, pain, and pressure to the brain, these pipes transmit vital data about the 
cracking process from the refining plant to the control station. Here the small 
pipes are pneumatic lines that transmit pressure, rate of flow, and level of a 
liquid by minute pressure variations in tiny streams of air. The larger pipes 
carry samples of liquids and gases produced by the process, tapped off for direct 
measurement of pressure. The installation above is part of the Humble Oil & 
Refining Company’s butyl] plant at Baytown, Texas. 
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we . . ° . ° . . ° 
Guided missiles, fired from heavyweight fighter and designed to “home” on their target, 


(an Supertighters Stop 


Are the huge new bombers invincible ? 
Have they made fighters obsolete? Or 
will big, new “fighter-bombers” be the 
answer to air defense? Porurar 
SCIENCE assigned a tough-minded re- 
porter, with no previous military ex- 
perience, connections, or prejudices, 
to interview the experts—military, 
civilian, and scientific. Here is his 
evaluation of the hottest argument in 
the history of air power. 

Tue Eprrors 


QQ Poputar science 


HE whispered words, “Bee Thirty-Six,” 


will start an argument anywhere in 
aviation. And there are no neutrals in the 
war of words that has burst about this most 
controversial of all airplanes. 

The Air Force says the B-36 can get out 
of town, do a job, and get back. The claims 
that these warplanes can take off from con- 
tinental U.S., fly through enemy defenses, 
hit any major industrial area in the world, 
and come home nonstop, have been made 
the subject of a Congressional investigation. 








4 


would be most logical weapon against elusive new bombers. They could be ready to use soon. 


he Bombers? 


They have also challenged the whole 
history, theory, and practice of air defense. 

Bombers, historically, have always been 
vulnerable to fighter planes, Big warships 
have been sunk by torpedoes (the original 
guided missiles) fired by little warships and 
aircraft. 

Whv has moving the battlefield a mere 
two miles (straight up) from where it was 
in World War II seemingly changed all the 
rules?) What happens at 40,000 feet to en- 
able big plane s to escape little planes? 


POPULAR 
SCIENCE 
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Cover by 
Reynold Brown 


By Herbert Yahraes 
Drawings by Ray Pioch 


These were some of the questions tossed 
at me. I was told I had been chosen for this 
chore because all the regular aviation writers 
and military writers affiliated with PopuLar 
ScIENCE either had with the Ai 
Force or the Navy, or had worked so closely 
with fighters that they might 
have unconscious prejudice. 

So I talked to airmen in Washington and 
elsewhere. To salty fighter pilots now 
bright with brass, and peppery bomber Fy 


boys now baldly gleeful. To scientists con- 


sery ed 


bombers or 
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LOW SPEED 
AND 
ALTITUDE 


HIGH SPEED 
AND 
A_TITUDE 


Drawings show reasons for bombers’ decreasing 
vulnerability. Above, the bomber’s greater speed 
lessens exposure to fire from fighter 


cerned with the mathematics of the higher 
altitudes, To civilians now in laborator, 
and airline work who were pressing trigger 
buttons or dodging flak only a few vears 
back All of them tried to convert me to 
their very real faith 

The tough truth seems to be that big air 
planes flving verv high and verv fast. cannot 
easily be downed by little airplanes flving 
no matter how fast 

Imagine that vou are an Air Force fighter 
pilot, What thev call “early-warning radar” 
has spotted bombers a scant 200 miles away 
That's about as early as radar can get right 
now. And that’s about half an hour horizon 
tally plus whatever time it takes to get up 
stairs. How long it takes to get upstairs is 
nother rgument. But let's suppose vou are 
up ind at ‘em 

You are jockeving a jet job, screaming 
something over 500 m.p.h. You can even sec 
vour target, You start vour gunnerv run 

If vou attack head on. vour closing speed 
is 15 miles a minute, If the effective range 
of vour guns is 400 vards. that means vou 
have slightly less than one. single second in 
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as ait - 
Fighter plane gets fewer opportunities for 
“passes” at bomber because of its shrinking 
speed advantage and loss of maneuverability 


which to do business. And, at such speeds, 
one “brrp” can put only a handful of slugs 
into one, single bomber. 

If you try what pilots call the pursuit 
curve, you head for your special victim at 
right angles and turn in with him. This 
worked beautifully in the old days—five 
vears ago, Even with today’s jets it’s all 
right at 35,000 feet. But try it at 40,000 plus 


and a small plane stalls in the thin air. That's 


because a sharp turn means slowing down 
And when vou slow down, vour jet doesn’t 
suck enough all so vou drop 

If you try creeping up on vour target from 
behind, your superior speed lets you move 
right up. Forgetting his tail guns (as if vou 
could), vou wait for the range. Then he 
swerves sharply—but vou can’t. By the time 
seconds later, vou have come about. he is 
out of range—or even out of sight 

\t upwards of 40.000 feet. IT am told by 
those who have been there. seeing is not 
necessarily believing. Things look different 
At this altitude. bombers have been sighted 
70 miles away by their vapor trails—in cleat 
we ather. of course 





With increasing speed and altitude, keeping Comparative maneuverability of fighter and 


fixed guns of fighter trained on target by bomber has been reversed. Now the bomber 
maneuvering the plane becomes more difficult instead of the fighter, has the ad antage 


TODAY'S FAST, HIGH-FLYING BOMBERS ARE HARD TO INTERCEPT 


Bomber speeds on toward target Still unmolested, bomber continues Fighters have only brief chance to 
while radar warning is relayed and nearing target while fighter planes intercept bomber, and may miss it 
fighter pilots scramble for take-off. climb to its altitude of 40,000 feet. by even slight navigating error. 

















The problem of stopping the bombers, I 
learned, shakes down into phases, First, 
catch your bombers, That means getting the 
pips, like glimmering apple seeds, on a radar 
scope. Second, intercept the attackers with 
defensive aircraft at the attackers’ altitude. 
Third. knock them down. 

For the purposes of this article, I was told 
not to concern myself with detection or in- 
feats at the altitudes 
I was 


terception—no mean 
and speeds of our own best bombers. 
told to confine myself to the ultimate solution 
of that final phase: knocking down the 
bombers once discovered and confronted. 

When I had talked to the last expert, | 
could not answer flatly that fighters were 
finished, that bombers had become invin- 
cible. 

But I can say, as a reporter with no pre 
tense to being a military or aviation expert 
that the best existing fighters have an aw- 
fully bad time trying to cope with the best 
existing bombers—based on available statis- 
tics of performance. 

[t is a fact that a good big airplane now 
can get away from a good little airplane, But 
it is not a fact that the best big airplane can- 
not be stopped, And there simply are no 
facts whatever concerning a conflict between 
large numbers of airplanes, 


New Fighters Sure to be Bigger 


We do know that visual shooting is almost 


obsolete, High altitudes and high speeds 


make airborne pistols seem silly. 


We do know that some of the newest 
fighters are as big and heavy as some not- 
so-old bombers. 

We can suspect that normal evolution will 
bring forth a defensive airplane big enough 
to carry detection fire-control 
equipment, long-range weapons, and _ the 
crew to man such a plane and such gear. 

What kind of airplane will it be? The 
isn't important, Call it a fighter- 
bomber, Or call it a superfighter. It won't 
be as big as a bomber like the B-36, but it 
will almost certainly be bigger than the 
fighters now operating, and it will have to 
cut the corners closer, climb fast, and catch 
up quick, And then what? 

You can be sure that mere machine guns, 
or even fast-firing cannon like the 20-mm. 
artillery on the B-36, won't be up to the 
Even bombers could fly 
through such short-range fire with small 
a vital hit. The best airborne 
about as effective as a 


equipment, 


name 


job. unarmed 


chance of 
boom-boom is 
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Newest U. S. fighter to challenge bombers 
is one above—the needle-pointed, twin-jet F-90. 


drunken cowboy’s six-shooter on woodcock. 

Rockets? They have the punch, all right. 
But they have to be fired within a visual 
distance—dangerously close—and by aiming 
the airplane. 

The guided missile seems to be the only 
probable weapon against the big bombers. 

Eventually, its proponents claim, the 
guided missile will make even airplanes ob- 
solete. There will be no need for bombers 
when whole coveys of these deadly quail 
can be flicked from one continent to another, 
There will be no chance for fighters, either, 
when ground-to-ground missiles take over 

But in the next few years, there will be 
ground-to-air missiles hurtling toward thei: 
targets without pilots. And air-to-air missiles 
that need no human hand once set. 

It is these air-to-air guided missiles that 
will most likely make the biggest bombers 
gone geese, The superfighters of the fairly 
near future will be submarines of the air. 

Early-warning radar will alert these jumbo 
jets. Once upstairs, their own airborne radat 
will track them to intercept the big bombers 
long before they come into visual range. 
They will fire their missiles, as submarines 
fire their torpedoes, in calculated spreads. 

Once out of the tubes, the missiles will 
speed toward their targets. When they get 
within range of the homing devices in thei 
noses, they will change course to close with 
the moving enemy. Finally, the proximity 
fuses will take over. 

In this interim period between the big 
fast bombers and the nation-to-nation mis- 
siles that need no pilots, bombardiers, or 
navigators, the main problem of the defen- 
sive air force will be to provide a lot of 
flying killers—of types more dangerous to 
their flying prey. 

Designers are working to meet these speci- 
fications, One hope is a jet engine to operate 
more efficiently at high altitudes. Another is 
adjustable wings. You can get more speed 
with either a small, conventional wing or a 





Evolution of fighter plane from 1918 to 1949 
is shown in these silhouettes. F-90 measures 


swept-back wing that looks like the head of 
an arrow, but when you slow down to 
maneuver, you may stall out, So why not 
build a wing whose area or sweep can be 
altered while in Hight? Can do, say experts 
of the National Advisory Committee for 
\eronautics, 

Then there is a gadget designed to give 
a jet a swift kick in the tail. It’s called an 
after-burner (PS, Oct, ’47, p. 82). It shoots 
a mixture of alcohol and water into the 
engine’s tailpipe, thereby speeding up the 
vases that rush out of the end and shove the 
plane ahead, The AF’s F-88 has one of 


these; also the Navy’s F7U, the Cutlass, now 
in production and designed to do at least 
650 m.p.h. even above 40,000 feet. 

But all the climb, speed, and maneuver- 
ability in the world won't help the fighter 


unless it can find the target in any sort of 
weather. So a lot of research work is going 
into improving airborne radar. 

We'll still need early-warning ground 
radar, too; but, as a Pentagon officer put it, 
“A bomber crossing a radar-guarded frontier 
is like a fly zipping through the front door of 
a big hotel, Anybody can see the darn thing 
enter, but how are vou going to tell what 
room he’s headed for?” 

Then—most important of all—that quick 
knockout punch. For even with all the climb- 
ing ability and speed he'll be packing, the 
pilot will have precious little time for spar- 
ring around, 

Tomorrow’s superfighters will have to be 
ving weapons, Primarily they'll have to be 
thought of, not as planes, but as platforms 
to carry the biggest possible punch to the 
place where it will do the most good. 

That’s one of the reasons the Air Force 
is setting up a center at Eglin Air Base to 
test air-to-air and air-to-ground weapons— 
and the instruments needed to guide them. 
\eronautics research people expect the 
effectiveness of existing weapons to be 
perked up considerably by an automatic 


55 feet long, has 40-foot span, afid is designed 
to fly at approximately the speed of sound. 


aiming mechanism, This will be a combi- 
nation of radar, to track down the bomber, 
and a computer to figure such factors as rela- 
tive speed and course. 

But, the planners say, the only sure answer 
to a fighter’s need for a quick, lethal blow 
is the guided missile. Eventually it will be 
the job of radar ground crews not only to 
detect approaching bombers but also to send 
pilotless missiles against them, First, though, 
long-range accuracy must be perfected. 

Short-range accuracy, on the other hand, 
is relatively simple to achieve. Once we've 
got it, all we need is a suitably placed 
launching platform, The earth won't serve 
because it’s too far away from the bomber, 
but a fast-climbing fighter will do nicely. 


Radio Could Guide Missile 


The simplest guided missile is controlled 
by radio, which means that the operator 
must be able to see both it and the target 
either with his own eyes or through radar. 
For the job at hand, however—knocking out 
a bomber that may be shooting at almost 
sonic speed through black or murky weather 
—the fighter’s best bet is a missile that, once 
launched, needs no human control, Carry- 
ing its own gray matter, it seeks out the 
target with the instinct of a homing pigeon. 

Such a bloodhound of the air has a sens- 
ing mechanism—commonly called a scanner 

built into its nose. One type is sensitive 
to light; it locks onto and follows a source of 
light the way moths follow a lamp moved 
around a room, It can be made to sniff out 
an opaque object moving against a back- 
ground of different density. 

Another type can track down anything 
that makes noise, A third responds to heat: 
enter a huge hangar where a heat-scanning 
head is stored, and the warmth of vour 
body is enough to make it follow you no 
matter how fast you turn or side-step, Still 
another—perhaps the most useful in this + 


case—navigates like a bat, sending out 
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silent sound waves that obstructions reflect. 

No matter what the type, the missile 
follows its sensitive nose to within lethal 
distance of the target, where a proximity 
fuse sets off the explosive-packed body. 

By the end of World War II we were 
already producing such homing weapons 
(PS, Feb. °46, p. 84). Most of them were 
designed for use against ground targets and 
ships, but it takes no miracle of ingenuity to 
fit them for work against bombers, as well. 
Says General Joseph T. McNarney, chief of 
the Air Materiel Command: Their develop 
ment into operational missiles “will take 
only a relatively short period of time.” 

You can’t put radar, and somebody to run 
it, or an auto-pilot to take over the controls 
while you run it, and mechanism to control 
adjustable wings, and automatic sighting 
devices into a fighter the size of those oper- 
ating today. Planes carrying guided missiles 
will change some of the specifications: they 
won't have to get so close to the target and 
they won't have to be so maneuverable, but 
they will need something else—stability. Un- 
less they are to be one-shot weapons, they 
will have to be pretty sizable. 

The trend has already set in. The Navy's 
Banshee weighs only 14,000 pounds and the 


Air Force’s F-84, 15,000, But the Cutlass, 
now being turned out, weighs 22,000, and 
the XF-90, now being tested, 3,000 pounds 
more. The last-named “fighter” is both 
heavier and longer than the “bomber” 
Jimmy Doolittle used against Tokyc. 

The end is not yet in sight. Conceivably 
the fighter plane of the future could be much 
like a plane we already have, the B-47, a 
jet-powered bomber that recently whizzed 
from Seattle to Washington, D.C.. in three 
hours, 36 minutes, Its weight is 125,000 
pounds; speed, 600 m.p.h.; climb, 5,000 
feet a minute; ceiling, 38,000 feet. It’s big 
enough to carry plenty of radar and a covey 
of guided missiles. 

Eventually, scientific and 
developments will make both the bomber 
and the fighter obsolete—maybe civilization, 
too, But first they seem destined to produce 
better and costlier fighters than ever. 

To keep ahead of the fighter, the bomber 
will have to do some terrific humping. But 
don't pin your hopes for safety on defensive 
armament, From the last war came this cleat 
lesson: when a bombing attack has once 
been launched, no human force can stop 
all the planes. Some, at least, will carry 
out their mission. END 


engineering 


New Lifeboat Launcher Speeds Sea Rescues 

old-type launchers. Designed to speed res 
cues at sea, it supports the boat in a cradle 
on two booms that can be lowered by one 
man. As the boat strikes the water (right), 
the cradle drops lower to clear it. 


Swincinc down like a drawbridge, this 
Coast Guard lifeboat launcher (left, 
gets a fully manned boat off the 
into the water in five seconds— 


new 


above ) 
deck and 


from 25 seconds to two minutes faster than 
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TABLE 
BOMB A 


TV Uelps Pull Bomb’s Fangs 


Ir tuts 4,000-Ib. bomb blows up while its 
booster is being removed, the only casualty 


will be the Remington Rand Vericon® tele- 


Magnets Aid VYachtsmen 


YACHTSMEN can visualize a boat-handling 
problem easily with the aid of this special 
demonstration board. It is simply a piece 
of sheet steel on which cutouts representing 
ships, docks, wind-direction arrows, etc., are 
held in any desired position by tiny Alnicot 
magnets fastened to their undersides. The 
Cleveland Power Squadron built this one. 


Spark Plug Reduces Statice 
PoWER-CRUISER Owners won't be bothered 
by engine interference with radio-telephone, 
radio, and television operation if they use 
this new spark plug, reports the Electric 
Auto-Lite Co. It has a built-in, 10,000-ohm, 
carbon resistor, shown above, that cuts down 
the high-voltage variations the 
static. Similar plugs are available for cars. 


causing 


F le 
. EMERGENCY 
oe X ' 


SPRINKLER 


REMOTE-CONTROLLED 
WRENCH 


a / 


vision camera. It is transmitting the scene 
to a screen in an explosion-proof barricade 
a safe distance away, where an Army Ord- 
nance technician operates remote-controlled 
electric motors that do‘the job. 


2 


Ld PAPER BAGS LINE 
HAND HOLES 


GEIGER 
COUNTERS 





FOOT PLATFORM 





PAPER SHEET 
UNDER PLATFORM 


GEIGER 
COUNTER 


Monitor Guards Atom Workers 


Tus machine, which looks like a penny- 
in-the-slot scale, checks on the “cleanliness” 
of atom workers’ hands and feet. The worker 
merely sets dials, steps on the platform, and 
sticks his hands in the holes. Geiger counters 
measure the radioactivity while a pen re- 
cords the amount. Paper bags lining the 
hand holes and a paper sheet under the 
foot platform are thrown away after each 
use to keep “hot” dust out of the works. 
The device was designed at the Hanford 
plutonium plant and is made by Kelley- 
Koett Manufacturing Co., Covington, Ky. 
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New Ideas from 
the Increntors 


oa 
“Paddle Wheel” Puts Out Fires. 


This fire-fighting apparatus is de- 
signed to extinguish brush fires by beating 
them out, as in the old broom method. As 
the big roller is pushed forward, flexible 


novel 


” Wt sisal. hel Re 


Photo Aid Tests Stop Bath. If a 
photographic stop bath is acid, this red- 
dyed paper indicator blackens, and the word 
As the 
acidity dwindles, the paper returns to red, 
in red, vanishes, and the black 


“not,” printed in black, disappears. 


the “very,” 
not” reappears. The inventors are J. Crab- 


tree and H Russell ot Rochester, N. . A 
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mats slap the ground one after another, 
smothering the fire. Spray jets along the top 
keep the mats wetted down with water or 
chemicals from a back-pack tank. The in- 


ventor is P. H. Murphy, of Helena, Mont. 


Crash Releases Plane Cabin. If 
this airplane crashes, a plunger in the nose 
releases the detachable cabin so it will be 
thrown clear of possible fire or explosion. 
Two curving tracks in the fuselage guide 
the wheeled cabin and give it an upward 
toss to make sure it lands well ahead of the 
plane. Inventor is F. Reed, of St. Paul, Ind. 








a 


Trailer Packs into Own Crate. 
This trailer can not only be taken apart and 
packed up in a crate, but it even supplies 


its own crate, Its floor folds up to form 
one end and the bottom of the crate, while 


wouldn't have to fumble in this golf cup to 
retrieve balls. Just pull up the lifter in the 
bottom, and its sloping sides roll the balls 
right out onto the green. A hole in the 
handle holds the marker staff, while others 
let rain water drain through. The inventor 
is D. Matheny, of New Brighton, Pa. 


its sectional walls fit together to make the 
sides and top. The underframe telescopes 
together, fitting inside the crate along with 
the wheels and axles. J. H. Stark, Jr., of 
Springfield, O., invented the trailer, 


nT 
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Kiddy Car Makes Car Seat. 
Junior could ride this kiddy car even on 
wuto trips. The underframe comes off and 
folds up for easy storage, while the steering 
wheel tilts back so hi hold it. The 
turned-down flange on the rear hooks over 
the car seat to keep him from sliding. Inven- 


tor is F. White, of Bound Brook, N. J. 
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New TV Sets 
Project Pictures 


eo KAGED projection unit made by 
L North American Philips Co. is being 
incorporated in current models by more 
a dozen manufacturers of home tele- 
Some ot these new models 
screen 


than 
vision recelvcrs. 
will throw the video picture on a 
outside the unit, just like home 
Main components of the Protelgram® are 
shown in the photo at right. The optical 
system is diagrammed below, 

\ 2h-in. picture tube, whose face is a 
lens as well as a fluorescent screen, forms 
the heart of the unit. A 25,000-volt power 
supply produces a picture of high brilliance 
tubs The image is reflected by 
a concave mirror and another tilted at 45 
degrees. Spherical distortion is removed as 
the image passes through a correcting lens 

The modification of the 
Schmidt-type optical system. Most of the 
receivers in which it will be used will em- 


movies. 


on the face 


projector is a 


16-inch viewing screens in the 
the 
image onto an 


ploy 12- by 
will projector to 


four-foot 


cabinet; a few use 
throw a three- by 


external screen, 





VIEWING 
SCREEN 


VERTICAL. 
DEFLECTION 
con 


HORIZONTAL- 
DEFLECTION 


CORRECTOR 
LENS 


CONCAVE __ 
MIRROR 


“Folded” Schmidt optical system beams pi 
ture onto concave mirror Corrector lens and 
two angled mirrors put it onto viewing screen. 
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Image is thrown onto an external screen by the 
Ansley Tele-Movie®. Optical system is similar 
to unit shown below. Set costs $795. 


| com 
PROJECTION 
TUBE 


Protelgram® consists of power supply, left, and 


projector employing 24-in. tube. Each set maker 


designs his own receiver chassis. 


Cabinet type of projection set will be most 
common. In some the viewing screen folds into 
the cabinet. This Fisher model sells for $795. 





ow Co Spend 5200,000 
One Automobile 





Money spent up to now on this designer's dream would purchase 100 medium-priced cars. 


Restyled and re-equipped countless 
times, Packard’s “dog” car is a chang- 


ing parade of automotive progress. 


By Devon Francis 
PS photos by WV. W. 


Morris 


ICTURED on this and the following two 
pages is the most expensive car in the 
United States. Up to now it has cost around 
$200,000. The man who drives it is Edward 
Macauley, chief stylist of the Packard Motor 
Car Co. He has been offered $50,000 for it. 
When Packard thinks up something new 
In equipment or styling to put on its auto- 
and 


mobiles, it first tries it out on a “dog” 


the “dog” is Macaulev’s machine. 


The car has been restyled, rebuilt, and 
re-equipped so many times that Macauley, 
son of Alvan Macauley, former president and 
board chairman at Packard, has to refresh 
his memory from photographs to recall 
what it looked like years ago. That’s what 
makes it so expensive, 

The grillwork that the company has put 
on its production cars for the last two years 
was first tried out on the Macauley car in 
1940. The bumper on the 1948 Packard 
was first used by Macauley. He has tested 
scores of other items, including liner springs, 
that were adopted for production. 

At one time. the dog car actually con- 
tained a 500-lb. refrigerating unit, to cool 
its occupants on hot summer days. 
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1944 version of Macauley’s “dog” car had sep- 
arate, well-defined fenders instead of long, con- 
tinuous Ones on present version shown on previ- 


ous page The hood, grillwork, and bumpers 
| I 


Original version, as it appeared in 1940, com- 


rakish lines with traditional Packard 
Individual fenders were 
1944 version (at top), 


bined sleek 
hood and grille de sign 
similar to those on later 


Macauley likes to drive something snappy, 
so he ordered the car's general configuration 
when the machine was first built nine years 
ago It has a standard chassis and engin 
Once, it contained a 12-cylinder engine and 
on one test clocked 128 m.p.h. 

Some of the things Macaulev has added 
to the car are merely for his personal com- 
fort and that of his wife. The right front 
seat reclines, for instance, so Mrs. Macauley 
can take a nap on long trips. Vanity 
walls accommodate 


com- 
partments in the side 
mirrors, lipsticks, and powder puffs. 

The car invariably draws crowds. When 
it was driven to Detroit's Belle Isle to have 
its portrait PopuLaR SCIENCE, 
passers-by collected in such numbers that 
the PS photographer had to spend half his 


time shooing people away. 


made by 
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ao: oe : 
however, were similar. Note one-piece, nearl) 
closed rear fenders. Special hood is 13 inches 
longer than standard Packard design, creating 
racy appearance but cutting down visibility 


except that rear ones were open type covered 
with fender skirts. The car, called “Brown 
Bomber” because of its present golden-brown 
finish, is known officially as “The Phantom.’ 


Its owner can’t park it on the street 
It stops traffic. He always has to put it 
in a commercial parking establishment- 
preferably a dark corner of a garage. 

Macauley has arrived at some firm con- 
clusions as a result of driving his dog car 
One of them is that plastic tops, regardless 
of their color, are just too hot in the summer 
Another is that fog lights, at anything above 
the bumper level, are useless, and that the 
color of the glass in them has nothing to do 
with their penetrating qualities. 

He also concludes: “This car proves that 
all styling in the automobile business is 
evolutionary.” 

Take a good gander at the machine as it 
looks today. It’s always undergoing changes 
and it probably won't look this way by the 
time the snow flies. 








Pe 
Transparent sun roof over front seat has been 
retained throughout all versions for experiments 
in filtering sunlight with different-colored plas- 
Rear part of the car's top is solid steel. 


Long, sloping doors are push-button operated 
and extremely heavy. Hydraulic windows are 
remote-controlled. Other refinements include air 
brakes, reclining front seat, and center armrest. _ tics. 


Special equipment includes extra-loud highway Large, reomy drawer was substituted for con- 
horn (white knob), tachometer, barometer, alti- | ventional glove compartment. Cowl shoulder is 
meter (on steering-wheel hub), light that glows — covered with pale-yellow plastic. Dash controls 
red when oil pressure drops or water overheats. include transmission lockout and engine blower. 





Snazzy, chromed engine is standard Packard Trunk lid raises hydraulically; so does radio 


cight. Car weighs 5,800 lb., averages 15 miles aerial to its right. Inside are fire extinguisher 
per gallon, is now equipped with Packard’s and compressed-air cylinder for filling flat tires. 
new Ultramatic Drive (PS, June “49, p. 139). The eight-stack exhaust pipe is just for looks. 
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Salvaged Fuel Tank Makes Rural Fire Fighter 


A suRPLus aircraft fuel tank mounted on 
a homemade trailer now provides extra fire 
protection for the rural areas around Lapeer, 
Mich. Towed by a light truck, it can fight 
blazes all alone—it carries 470 gallons of 
water, a motor-driven pump, hoses, ladders, 


rr - 


Hoe Does Day’s Work in Hour 


Tuts new British rotary hoe, which has a 
four-stroke, motor and self- 
sharpening blades, can prepare seed beds in 
a single operation—a day’s hand work in one 
hour. The blades not only lift, break up, and 
aerate the soil, but mix it with cover crops, 
fertilizers, and manures. The hoe is manu- 
factured bv Rotarv Hoes Ltd.. of Essex. 
England, and is being tried out in 


California. 


single-cvlinder 


now 
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and other equipment. Or it can assist other 
fire apparatus. pumping water to trucks 
from its tank or from a stream, The unit, 
built from used parts, cost under $1,000, 
reports designer Bob Myers, and carries as 
much water as a $10,000 fire truck. 


Flag Says Stop the Water 
Tuts device waves a flag at you when the 
lawn has had enough sprinkling. The flag 
is held down by a metal probe sticking into 
the ground. When moisture soaks down to 
the probe tip, it loosens the soil enough to 
release the probe, which in turn lets a spring 
push the flag up. The depth you push in the 
probe, which measures water depth, can be 
Garden Specialties Co., Chicago, 
priced at $1.50. 


varied. 
makes the Moistr-Meter®, 














The Best Seat in the 
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Among those who know, it is generally agreed that 
baseball is the toughest sport for the television cam- 
eras to cover. Here is the story of how they bring the 
National Sport right into your home. 


Television’s baseball team puts your 
easy chair right up behind home plate 
for a bird's-eye close-up of the game. 


By Herbert Johansen 
PS photos by Hubert Luckett 


LAY ball! 

Johnny Pesky, up for the Boston Red 
Sox, steps into the batter’s box. 

Lefty Joe Page, on the mound for the 
New York Yankees, goes into his windup 
for the first pitch. 

Cameraman #2, up in the préss box be 
hind home plate for the television “team,” 
trains his wide-angle lens on the scene 
below, 

There is a sharp crack of bat against ball. 
All three teams go into action. 

While #2 camera follows the spinning 


ball, its #3 twin in the press box picks up 
the running Pesky, ready for a close-up at 
first base if he makes it. But it’s a long hit 
to the outfield! That’s the job of #1 cam 
era from its vantage point in an upper-tier 
“basket.” Its telephoto lens picks up the 
fielder as he back—nails 
makes a sensational catch right in the stands 

Meanwhile, #3 camera sweeps the cheer- 
ing crowd in the stands, then “pans” to pick 
up the next batter as he walks out swinging 
a couple of bats. And #2 camera has shifted 
back to its main job of covering the pitcher- 
batter for the play coming up. 

What you see on the screen of your tele- 
vision set-at home is a rapid-fire selection 
of the best of these three images. resulting 
in a smooth continuity of action. And as you 
will notice from the diagrams on the follow- 
ing pages, the three cameras that play 
television baseball bring you the game’s ¥ 


runs him as he 
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The main job of each of the three television 
cameras is shown in drawing above. Outfield 
is covered by #1 camera's telephoto lens; the 
and the infield by 


> 


pitcher-batter by #2 


2 
7. 


action from one viewpoint. The effect of 
their coordinated “play” is to project your 
easy chair into space behind and above the 
home plate--giving you the park’s best seat. 

If you watched television baseball in the 
past years, you may have noticed a jumping 
around that gave you the jitters. You would 
be looking at a play from behind home plate. 
Suddenly you were shifted around to behind 
third base. Before you could orient your- 
self, the same play came on the screen as 
if you had been sitting in still another part 


of the stands. It was something like watch- 


The upper-tier television “basket” during a 
scene of activity. This is the location of camera 
=! At far right is the sound-catching “parab” 
reflector. Man at top is radio Ronedeaster. 


, 17 Fae 5 Le i 4 
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Here the +2 TV camera follows a ball hit to 
the outfield, while #1 camera is trained on out- 


fielder running in for the catch. Camera #3 


was on man at 2d base and follows him as he 
runs to 3rd. Camera #2 will then shift to 
pick up runner at Ist base, ready for close-up 


ing the game through a big kaleidoscope. 

That, decided Harry Coyle, young direc 
tor of mobile operations for Du Mont’s 
WABD and manazyer of its television “team,” 
isn't the way a fan at the park watches a 
ball game—or would want to, 

“He may jump up and down in his seat as 
his blood pressure rises,” says Coyle. “But 
he doesn’t dash madly from one side of the 
stands to the other as the action shifts on 
the field. He stays put—more or less. So 
why shouldn't television do the same?” 

That’s why Coyle eliminated his camera 


Other two “eyes” of the triple television seat 
are located in front row of the press box, be 
hind home plate. The cameras are electronically 
controlled from booth shown on the next page. 
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In this situation batter has hit a_ blistering 
grounder to 2d base. Camera #2 has followed 
the ball, while #3 camera covers man at 3rd 
base in case he tries to score. Meanwhile #1 
camera has swung from the outfield, ready to 
catch a possibl close play at Ist base. 


< 


behind third base and grouped them all 
tog ther behind and above home plate for 
this vear’s telecasts of the Yankees’ home 
games. But that new 
technique limits the field of coverage. It 
lets the just as much. but with 
out the confusion, 

Each swivel-mounted camera has a turret 
of four versatile lenses that can be instantly 
shifted by a push button from a wide-angle 
sweep of the entire field to an intimate 
close-up of hot arguments among umpires, 


While each 


doesn’t mean the 


viewer set 


players, and managers. cam- 


Control booth is the nerve center of a baseball 
telecast. The director, far right, watches mon- 
itor viewing scopes and selects the image that 
will be transmitted to the television audience. 


i, ene te \ 
ghia BS, uy 


Boece rs : ws A 
A hit to shortstop is picked up by camera #2 
which then follows a throw to Ist base. Camera 


> 


+3 already has followed runter and gets clos 

up on the put-out. Camera #1 picks up next 
batter coming out of the dugout, and holds him 
until +2 camera comes in with wide-angle lens 


era has one main job, all double in brass 
Behind this camera battery is the rest 
of the baseball team Squeeze cl 
in with camera #1 in the upper-tier basket 
is the announcer, the man who adds rapid 
fire words to the pictures. He not only must 
watch the action of the field, but he must 
keep part of one eye fixed on the screen of 
a small television set in front of him so that 
he knows what scenes are going out over 
the air. If he didn’t, there would be times 
when he excitedly described one cone 
but your TV set showed something else. 


television 


Here one press-box cameraman aims lens at a 
commercial trade-mark. The ring image will be 
superimposed on image of the playing field 
usando’ by another camera. 

Bees ae ce e? 
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This works both ways, and mostly the 
other way. You may be sure that the man 
at the television mike knows his baseball 
and is describing the action and color the 
man on the receiving end wants to see and 
hear. So the director, who selects the image 
that is going out over the air, keeps his ears 
tuned to a loudspeaker in the control booth. 
In many cases he will order a camera pick-up 
switched to illustrate the commentary. 

Recently a telecast announcer describing 
a fly ball going into the “teeth of the wind” 
remarked, “it’s too bad there’s no way of 
showing you folks the whale of a wind we're 
having here at the Yankee Stadium today.” 

That was the director's cue. He got his 


#3 cameraman on the interphone and told 
him to shoot to the flags on top of the stands 
with a telephoto lens. Then he ordered the 
resulting #3 image on the air. The viewing 
audience saw the pennants standing straight 


practically felt the wind the 
announcer had described. The announcer, 
not aware of what was being done until he 


out and 


saw the fag image on his television set, fell 
into line and said, “You see what I mean 
about the wind?” 

It was only an instant flash, a few words, 
then back to playing baseball. But it’s that 
kind of local color that makes the guy at the 
screen end of 100 miles 
awav feel that he’s right in there with the 


fans, missing nothing, 


television 50° o1 


Sound Is Important, Too 


Elbowing the announcer in the basket is 
the audio man. His job is to see that vou 
vet the announcer’s running account of the 
game, the crowd's roars, the between-inning 
interviews, at just the right sound level. In 
his charge is the 
reflector that brought in that crack of bat 
against ball. At times it also picks up certain 
brickbat language that he must muffle before 
it hits the air waves and the tender ears of 


“parab” sound-catching 


young baseball telenthusiasts. 

into the television 
“dugout”—the control behind the 
upper tiers. That's where our umpire sits, 
the director who decides what picture is 
sent out to your screen. 

In front of him are three viewing scopes, 
one for each camera, and their electronic 
control panels. At the far left is a fourth unit 
und scope that shows the picture he has 
selected and to the transmitter. 

At the same time the director is listening 
to the announcer’s commentary on the loud- 


Now we go team’s 


room 


carries it 
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speaker and analyzing it instantaneously 
picturewise; keeping tabs of the viewing 
scopes, judging them for clarity and contin- 
uity of action, and from time to time phon- 
ing instructions to the cameraman to “open 
that iris” for a better image or “get back 
there in the right outfield” for a play he 
has a hunch is coming up; eyeing a tele- 
vision screen up in one corner to see whether 
his pictures are going out over the air o1 
if a film commercial has been cut in from 
the studios downtown, 

After one WABD telecast, Du Mont’s 
Harry Coyle mopped his brow and agreed 
heartily that baseball is tough to cover. 

“Why?” we asked, 

“Well,” he explained, “mainly 
the action is not concentrated, and there is 
so much of it. And to make it tougher, you 
can't anticipate what will happen as in 
football and basketball. 

“It’s the unexpected that keeps you on 
your toes. A guy who hits out to right field 
nine times out of ten suddenly fouls you up 
by smacking one way out to left field. The 
bases may be loaded with two down and 
you get set for a routine third out. Then up 
come a couple of errors, and the ball and 
everybody are all over the place. Double 
steals are dynamite if you're napping 
which you aren't. And,” he sighed, “if only 
they played baseball with a basketball on 
football instead of with a pill.” 

On guard at the three monitor panels are 
electronic 


because 


two video men on the alert for 
Their main interest is not so much 
in the viewing screens as in the small, 
jumping oscilloscope patterns. Just as the 
audio man adjusts sound levels, the video 
experts adjust light levels. By twisting dials 
and turning knobs they also control the 
electronic insides of the cameras. The fourth 
monitor is the switcher, tended by an engi- 
neer who flips levers to pick up the image 
selected in running order by the director. 
He also has final control over light levels 
before the picture goes to the transmitter. 
This year the rooting roars of armchair 
and tavern television fans are louder than 
ever. All major-league home games are 
being televised except those of Pittsburgh 
and those not for the lack of television 
facilities but for the lack of a sponsor, 
Come the World Series, the bet is that 
it will be on the television screens—the bet 
being that sponsor money will be paid out 
to reach the “best-seat-in-the-ball-park” 
audience. The TV team will be ready. END 


errors. 











Flame’s-eye view shows inside of mercury power plant replacing pioneer Connecticut set-up. 


Inside View of Mercury Boiler 


You see a rare view of a rare piece of 
equipment in the photo above. It shows 
the oil burners and tubes of a boiler that 
the silvery liquid metal found 
water. 


uses mercury 


in good thermometers—instead of 


The mercury is vaporized in the tubes and 


Gas Turbine to Make Power 


Homes around Oklahoma City will soon 
be lighted by electricity generated by 
gas turbines—the first such installation in 
the U.S. The 3,500-kilowatt GE turbine 
(above), similar to the power plants now 
used in some experimental locomotives, is to 
supplement steam generators at a_ station 
of the Oklahoma Gas and Electric Co. 


then turns special turbines. When it con- 
denses to a liquid again, it gives up heat to 
make steam to drive other turbines, 

The occasion for this inside peek was the 
erection of a new, 15,000-kilowatt GE mer- 
cury plant at the Hartford Electric Light Co. 
It replaces a smaller installation—ene of the 
first ever built—that had run 19 years. 


‘ - 
Elevator Loads Freight Car 


ONE man can now load heavy material 
into freight cars with a small elevator to 
do the lifting for him. Able to operate in 
spaces too cramped for a crane truck, it 
raises a three-ton load with a one-hp. motor, 
It has a platform 8 ft. long and 6% ft. wide. 
Service Caster and Truck Corp., of Albion, 
Mich., makes the Leveler®. 
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HOW TO TAKE MILK APART 


Way to retain flavor of fresh milk while drying 
it has eluded researchers until development of 
present processes and equipment. First of the 


steps indicated in drawings above, is removal 


Mechanical Cow 
Nerves Global 
Milk Route 


Splitting milk solids into fat and 
skim powder permits later recombin- 


ing with water without harming taste. 


By Martin Mann 


Drawings by Jere Donovan 
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CENTRIFUGE 


and purification of butterfat with high-speed 
centrifuge and settling tank. This gives vellow 
honey-like butter oil, which is sealed in cans 


with nitrogen gas. The remainder is skim milk 


S in the Pacific are now drinking milk 
that don’t moo—they 


G 


clank. These new mechanical cows produce 


from cows 


pasteurized, homogenized, grade-A_ milk 
that only a calf can tell from the original. 
And a quart costs no more, maybe less, than 
the ones you buy from the corner grocer. 

The postwar-model mechanical cows are 
providing pure, tasty milk in places with 
little or no local supply. In the Far East, 
the American soldier's thirst for milk is 
being slaked by seven machines making 
22.700 gallons daily—equivalent to a herd 
of 7,500 live cows. Any surplus goes to na- 
tive kids. One strictly civilian plant is now 
running in Haiti (unlike the GI plants, it 
uses coconut oil instead of butterfat, to cut 
costs). And others will shortly be supplying 
the milk-thirsty citizens of the Philippines, 
Venezuela, Trinidad, Curacao, and Aruba. 

All this is possible because a way has 
finally been found to take the water out of 
milk before shipment and put it back again 
at its destination—without affecting the 
taste. Until recently, no one had been able 
to do that trick. There was lots of powdered 
milk—the Army shipped tons of it to troops 





Dehydration of skim milk is second step 
(above, left). To avoid “cooked” taste when in- 
gredients are recombined, water must be re- 
moved very carefully. Milk is heated very 


overseas during the war. But chances are 
that anyone who tasted it will wrinkle up 
his nose at the memory. The new stuff, its 
makers report, tastes just like milk straight 
fromthe cow. 

There are several tricks to protecting the 
flavor. First, it’s not enough just to evap- 
orate water from milk, giving whole-milk 
powder; you must separate the butterfat 
from the milk and then evaporate the water 
from the remaining milk solids. Next, the 
evaporation itself must be done with ex- 
treme care, quickly, under vacuum, with 
little heat, to avoid the “cooked” taste typi 
cal of the older powders. 

Many of the details of the process that 
gets milk from a Stateside cow to a Japanese 
glass are trade secrets. However, Dr. 
Charles E. North, who himself has invented 
many of the methods and machines used, 
outlined for PopuLar ScieNcE the general 
procedure followed at his pilot plant in 
New Paltz, N. Y. 

There the first step is removal of the 
butterfat. This is done in machines like 
souped-up cream separators—huge high- 
speed centrifuges that spin the milk at 
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quickly in a vacuum, evaporating biggest per- 
centage of water. Then it is forced through tiny 
holes to complete the drying operation. The re- 
sulting skim powder keeps without ice. 


18,000 r.p.m. The butterfat is then put in 
special tanks, where curd and other im- 


purities settle out. The result is a clear- 
yellow, honey-like material that is as close 
to 100-percent butterfat as laboratory analy- 
sis can determine. This “butter oil” is sealed 
under pressure of nitrogen gas in metal 
cans. Packed that way, it stays fresh indef- 
initely without refrigeration. 

The skim milk left after removal of the 
butterfat is next dried. It is evaporated to 
one-fourth its original volume in a vacuum 
with as little heat as possible. Then pres- 
sure of 2,500 pounds per square inch forces 
it through a nozzle, creating a spray that 
causes the rest of the water to evaporate. 

The dry skim milk and butter oil can 
then be shipped any place milk is needed. 
There—unlike Humpty Dumpty—they are 
put back together again with pure water. 

In a typical recombining plant, such as 
the one the International Dairy Supply Co. 
operates for the Army in Yokohama, work- 
ers feed the skim powder into an agitator 
tank, where it is mixed at great speed 
with the correct amount of water. (Since 
the water previously removed was H,O 
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HOW TO PUT MILK TOGETHER 


demineralized water to recreate original skim 
milk. This mixture is piped to pasteurizing vat 
(right), and melted butter oil is added. Vat 
revolves while contents are heated to 143°F. 


Recombining process reverses dehydrating op- 
eration, but uses, for most part, standard dairy 
equipment. In first step (left), skim powder is 
mixed with correct proportion of dechlorinated, 


; pk \ 
Milk powder from the States begins its way to 
1 glass of milk for a GI in Japan as technician 


pours it from shipping tin into tank in which 
it will be mixed with pure water 


Modern pasteurizing equipment in Yokohama 
recombining plant has automatic recorders to 
kee p track of process. These vats now contain 
mixture of skim powder and water plus the oil 
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HOMOGENIZER 


COOLER 


Standard homogenizer (above, left) insures 
that pasteurized milk is completely mixed, with 
all particles broken up, eliminating any danger 
of separation. During homogenization, temper- 


With his eye on pressure gauge of homogeniz- 


ing machine, Japanese technician adjusts process. 


These machines break up butterfat globules by 
forcing milk, under pressure, through tiny holes 





PACKAGING MACHINE | 


ature of milk is reduced from 143° to 36° in 10 
seconds. Milk is then bottled (right). Its looks, 
taste, and food value are now almost identical 
to those of the stuff that came from the cow. 
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Packager puts American milk into Americ 
waxed containers in Japan. Machine can handle 
65 quarts a minute. Plant is one of seven run 
for Army by International Dairy Supply Co. > 
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Regular tests of the recombined milk’s purity, 
stability, and butterfat content are made by 
Japanese chemist. Civilian-operated, plants 


ave Army personnel as resident inspectors. 


and nothing else, the water put back must 
be just as pure, free of minerals, chlorine, 
ete.) A 500-gallon pasteurizing vat re- 


ceives this mixture, plus melted butter oil, 


and holds it for 30 minutes at 143°F, 

Next a homogenizer breaks up the butter- 
fat particles, making smooth milk that can- 
not separate on standing. At the same time, 
the milk is chilled to 36° in 10 seconds, 

To finish the job, standard packaging ma- 
chines open up flattened cartons, seal the 
bottoms, dip them in paraffin, cool them, 
fill them with the milk, and close and staple 
them. Each machine turns out 65 quarts a 
minute. The entire mixing, pas- 
teurizing, homogenizing, cooling, and pack- 
aging—takes less than two hours. 

How does the “new” milk stack up 
against the genuine article? Most experts 
admit that nothing yet available exactly 
duplicates milk fresh from a cow. Yet, in 
a series of tests, 20 non-expert men couldn't 
tell the difference. And food values are 
identical: both have equal amounts of vita- 
mins, calories, mineral salts, amino acids, 


process 


and proteims. 

Recombined milk is first being introduced 
on an extensive scale in places where local 
milk is poor or nonexistent—and that means 
much of the world. Dairy cattle can’t take 
the climate of the tropics. Other sections, 
like Japan, are so overcrowded that good 
land is not available for grazing. A plenti- 
ful supply of wholesome milk in these areas 
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should help improve health, particularly 
among children. And American business 
men are not blind to the potential profits in 
a global milk route. 

Here at home, plenty of good milk is 
available. Recombined milk will have to 
win a U. S. market the hard way—by furnish- 
ing a product that is as good or better at a 
lower price. Men like Dr. North, Grover 
T. Turnbow of International Dairy Supply 
Co., and Paul Jones of International Dairy 
Products Corp. think it can. 

If this fresh-tasting milk were available 
in the U.S., they say, you might save as 
much as 25 percent on your milk bill. They 
estimate that recombined milk could be 
sold in New York City for 15 cents a quart. 
Fresh milk costs about 20 cents, 

They point out that fresh milk is mostly 
water. In a gallon weighing nearly nine 
pounds, all but about one pound is just 
plain water. And since transportation ex- 
penses make up much of milk’s cost, you 
must pay a lot of money to haul water. 

Other factors add to the cost of fresh milk. 
Even under refrigeration it stays fresh only 
Hence it must be produced 
cities—on comparatively ex- 
pensive real estate—and rushed to the 
creamery in express trains of expensive, 
glass-lined, refrigerated tank cars. 


a few days. 
close to big 


Could Save Water Haulage 


Recombined milk could reduce many of 
these expenses. There is no water to haul. 
Butter oil and skim powder stay fresh in- 
definitely—one sample of Dr. North's oil 
was stored by the U.S. Quartermaster 
Corps for nine months in a 100°F. test 
chamber without spoilage. It can be shipped 
in ordinary boxcars on ordinary freight 
trains. The dairy farms could be located 
wherever convenient, perhaps as far away 
as Australia or New Zealand, where produc- 
tion costs are about half those in the U. S. 

The economies of the recombining proc- 
ess have already found it some uses in this 
country. Many restaurants and institutions 
make ice cream, cooking cream, and other 
milk products by this method, 

If recombined milk gains wider use, the 
dairy industry may concentrate far from 
population centers. Then children almost 
everywhere, like city kids now, would know 
live cows only from picture books. But that 
would be a small price to pay for the better 
health more and cheaper milk promises 
people all over the world. END 





Eleetrie Fan Fits Pocket 


BritisHers have thought up a new gim- 
mick to help them stay cool—a battery-op- 
erated fan hardly bigger than a cigarette 
lighter. It has a tiny permanent-magnet 
motor inside the hinged cover, and a fan 
with two blades that fold together when the 
device is closed. Power is supplied by a 
standard, 4-volt dry cell contained in the 
base, The pocket fan, called Don Quixote®, 
is made by the Arran Electrical Manufactur- 
ing Co., of London. 


Car Heater Warms,. Amuses 


More than one kind of hot air comes out 
of this gadget. A car heater, it also con- 
tains a loudspeaker for reproducing the 
sound from movie film in drive-in theaters. 
Designed to hang inside car windows, it lets 
outdoor theaters operate when it’s cool. 
Both sound volume and heat are adjustable, 
and the heat can be turned off in warm 
weather. Theatrecraft Mfg. Corp., Cleve- 
land, makes the Mobiltone® heater-speaker. 


Plastic Coat Rustproofs Steel 


A pLastic coat less than .002 in. thick 
protects steel tubing against rust better 
than galvanizing, reports the Jones & Laugh- 
lin Steel Corp., Pittsburgh. Their Perma- 
Tubing® withstood more than 2,000 hours 
of exposure to salt spray, compared to 24 
hours for galvanized tubing. And as shown 
in photo above, it can be bent, expanded, 
flanged, fluted, or flattened without harm 
to the protective covering. The vinyl plastic 
is applied in two coats. 


Saw Cuts Casts. but Not Flesh 
PLASTER casts are cut like butter—yet 
flesh can’t be harmed—by a new kind of 
electric saw that eliminates the discomfort 
involved in removing casts with old-fash- 
ioned large shears. The blade in the Stryker 


Cast Cutter® makes short back-and-forth 
strokes 28,000 times a minute. These easily 
cut hard, unyielding materials like plaster, 
but do not affect soft materials, like flesh 
and cloth, which vibrate with the blade. 
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| Destination of this 130-ton electric gener- that will do the job. Upper and lower sections 
ator (tank in foreground ) is the roof of the of the two-part, 65-foot tower can be seen 


powerhouse at left. Workmen are getting ready belted together at level of the roof. The hoist 
to skid it into the special hoisting tower (right) has a maximum capacity of 165 tons. 


| View looking down on top of the power- 
house shows the steel skids in place, ready 


Tower Splits: (sc c8 8 Sree 
for Trick Litt 


— problem: How to get a 130-ton elec- 
tric generator from a flatear on the 
ground to its foundation atop a 30-foot 
powerhouse—and do it quickly. The Arkan- 
sus Power and Light Co.. of Little Rock, 
solved it with a special two-part hoisting 
tower. Lifted to the top of the first 32/:-foot 
tower section, the huge generator was at 
roof level. Then the upper tower section 
was unbolted. skidded laterally 0 feet 
to the rooftop bed. and the generator was 


lowered into place—all in seven hours, 
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*) Here the generator is shown in place in 
= the hoisting tower, with lifting blocks at- 
The workman on top of the tower oper- 
motors that do the lifting 


tached 
ates two 20-hp 
e After a 30-foot slide across the roof, the 
0 top section of the tower is ready to lower 
the generator to its rooftop foundation. A gan- 
try crane pulled the tower across the roof. 
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The generator is up in the air, even with 
the roof. Workmen are placing steel beams 
under top section of the tower, which will be 
unbolted and then skidded left across the roof 


( With the big generator in its resting plac« 
) workmen ar preparing to skid the tower 
top back to its original position. The tower then 
will be dismantled and shipped to another job 
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Flip-Flop Plow Aids Farmers 


Farmers can plow back and forth across 
their fields with a plow (above) that has 
two sets of shares and can turn itself over. 
An ordinary plow with one set of shares 
can go only one way because the shares 


turn furrows just one way—say to the right 


Digs Holes to Cateh Rain 


Puncuinc holes in the ground is the latest 


method proposed to stop erosion. The Land 
28.000 per acre 
These pores, 
claims inventor Homer K. Shonts, a Wash 
ington State wheat farmer, make rain soak 


Saver® below digs ‘pores’ 


as it is pulled by a tractor 


into the ground instead of running into 


gullies and washing away priceless topsoil. 
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—and would make a ditch or ridge between 
each strip. With the reversible plow one set 
of shares turns a furrow to the right, the 
other to the left. Thus it avoids plowing 
circles and then driving the heavy equipment 
out from the center over the plowed land. 
Made by Atlas Scraper and Engineering 
Co., Bell, Calif., it is flipped hydraulically. 


Hoist Gives Driver Free Ride 
Tue truckman gets a free ride on the new 
hydraulic lifter shown below. He's lifted 
right up with the load so that he can handle 
the whole job by himself. The Hydro 
Loader®, made by Stratton Equipment Co., 
Cleveland, lifts weights as great as 1,500 
pounds up to seven feet off the ground. It 
folds against the truck when not in use. 





Dont Throw 
That Shoe Away! 


Workman tears off shoe’s double sole to get at lining and insert a lengthening strip. 


Shoes don’t fit? This 70-year-old re- 


building process can make them 


longer or wider, even change style. 


By C. Ennis 
PS photos by W. W. Morris 


ETTER not throw away those tight shoes 

that pinch your feet every time you 
wear them. They might be worth fixing. 
This story tells how one rebuilder 
solves the tight-shoe problem, 

Using a 70-year-old method, the B. Nel- 
son Co., of New York, can take a pair of ill- 
fitting shoes and make them one full size 
longer or wider than they were originally. 
The extra room is gained by ripping off the 
shoe sole and attaching a leather strip to 
the lining. Before this insert is added, a 
last of the proper style is fitted into the 
shoe so that it keeps its shape during the re- 
construction process. 

The Nelsonizing® technique can also be 


shoe 


used to restyle women’s footwear. Toes and 
backs can be removed or put in, heel height 
changed, platform soles added or taken off, 
and the gaping sides of shoes corrected. 
If the leather on a shoe upper needs to be 
matched in the restyling process, skins in 
all types and colors are available. The strip 
of photographs at the bottom of pages 120 
and 121 shows how style changes were made 
on four pairs of women’s shoes. 
Shoe-repait orders, covering a variety of 
requests, come from all over the world. 
Customers often ask to have slipper straps 
or other shoe parts replaced because pet 
dogs have chewed them. Sally Rand, the 
dancer, has the toes of all her shoes re- 
built because years of toe dancing have 
broadened her toes beyond the width of 
ordinary shoes. Turn the page and you'll 
see how the experts lengthen a pair of men’s 
shoes. So don’t discard those last year’s 
shoes—to these shoemakers the “last” is 
just the beginning. * 
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l Tape measure shows that size-11 shoe © A crosswise slit is cut in the canvas lining 
above, which is to be lengthened half a = and insole of shoe above to attach insert. 

size to 114, measures 12 inches from tip to tip Note shoe’s rearward shank, made of steel and 

before the rebuilding process begins. cardboard, that supports the wearer's arch. 


aw) 


, 7 
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Operator evens shoe's edge on a trim- 6 Sole is sewed to shoe with waxed linen 
~} ming machine (above) before stitching on ) thread, softened for stitching by a heating 
sole. A vertically moving feed bar jogs shoe past unit in the machine. Well hole above the sok 
i knife -edged pick that chews off excess leather. in plu to is a bobbin case that holds thread. 


The shoe at right below shows how this pair The customer who owns these shoes wants to 
looked — before remodeling Lo ichieve the have the open-toe stvle After the toe section is 
D'Orsav” style (left leather was cut away removed, a ribbon binding is sewed around the 
from the shoe vamp, making it lower dge of the opening to give a neat finish 
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3 Having glued and tacked insert into slit 
e of the shoe in foreground, worker cements 
a new cork sole cushion on shoe mate at right to 
give an even surface for attaching the sole. 


-7 Before final polishing, sole is smoothed 


4 by holding it up to rotating rubber buffer. 
Smaller wheel is used to buff narrow part of 
sole. Funnel (upper right) draws off dust. 


suede shoes with backs are remodeled 
backless style. When rear section is re- 

m shoe in foreground below—a strap 
matching rest of adde q 


Black 
to the 
moved as 
buc kk 


ind shoe are 





A. After sandpapering the cork cushion 
a (shoe in foreground) to give it a smooth 
finish, a leather sole is temporarily attached 
(shoe on the stand) with some rubber cement. 


» 





> 


8 After the rebuilding ey is finished, 


worker measures the right-foot shoe to show 
how its length has been increased. Now it’s 
about an eighth of an inch longer than before. 


These shoes are getting a new pair of heels, 
the “French” heel at right being replaced by 
the “military” heel at left. Leather to match 
shoe upper is used on the new heel. 


| a 
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Clocking Meteors. Reclining com- 
fortably in this shelter near Ottawa, Canada, 
stargazers for the Dominion Observatory 
time the flight of shooting stars. When one 
is seen, an observer presses a button that 


Heat Makes Photos. Pictures made 
with heat rays, instead of light rays, now 
record objects’ temperature patterns for 
Eastman Kodak technicians. Focused on a 
phosphor screen by a curved mirror, the 
heat rays produce a glowing image whose 
brightness varies with the objec t’s tempera- 
ture. This is photographed by a camera at 
a hole in the mirror (below). The inset 
shows a heat photo of a man’s hand, 








registers the time on photo film. The same 
film clocks radar echoes when a meteor is 
about 60 miles above the earth. Echoes from 
Perseid meteors usually appear on a scope 
just as the meteors fade from sight. 


Map Reveals Wear. Placed in an 
instrument that measures electrical capacity 
of fibers, below, worn clothing yields odd 
patterns resembling contour maps. The ca 
pacity falls as wear increases, so that while 
only a hole may be visible (lower left), the 
map (lower right) reveals wear over the 
surrounding area. This permits more accu- 
rate measurements of a fabric’s durability 
by National Bureau of Standards experts 
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ELEVATION) 
Equals D x sine 
of angle @. 
Found by 
electric computer 
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DISTANCE TRAVELED) 


“™~ Equals velocity x time. Shown 


by velocity generator and 
time interval between 
readings ~~ 
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ANGLE OF INCLINATION) 
Shown by pendulum 
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Up-and-Down Meter. Towed from 
one point to another, this Sun Oil trailer 
measures the difference in their heights 
above sea level, eliminating elaborate sur- 
veys. Distance is figured from a speedom- 


Flying Teakettle. Because water 
boils at lower temperatures with increasing 
height above the earth, the instrument be- 
low serves to measure altitude. Carried aloft 
by Army Signal Corps balloons, it brings 
water to a boil in a small vacuum bottle 
with the tiny doughnut-shaped electric heat 
ing element shown in the foreground. Called 
a hypsometer, it has another electric ele- 


ment that takes the water's temperature. 


eter, while a pendulum measures the angle 
up or down hill at which the car moves. An 
electric brain solves the illustrated problem 
in trigonometry thousands of times a second, 
totaling the results and final answer. 


Bounce Tester. Dropping three-ounce 
ball bearings down glass tubes in the sci- 
entific “pinball machine” below, Firestone 
experts learn how new kinds of rubber will 
behave in extreme cold. At the bottom of 
the tubes, the ball bearings strike refrig- 
erated samples of rubber. How high they 
bounce is noted against a scale. This is a 


test of the rubber’s resiliency, which com- 
monly decreases as temperature falls. 














Jersey Jungle” 
Is Hottest 
and Wettest 


Air conditioning in reverse creates 
man-made “rain forest” that outdoes 


Nature at her hot and humid worst. 


By Herbert Johansen 
PS photos by W. W. Morris 


N° the Army Signal Corps can enjoy 
4 


all the discomforts of a steaming jungle 
right in northern New Jersey. The tropical 
chambers at Fort Monmouth provide every- 
thing from torrential rains to torrid humid 
itvy—and make them even worse than the 
originals 
Lock yourself inside one of these rooms 
and you'll get prickly heat, and fungus will 
sprout between your toes. The only things 
lacking are mosquitoes, palm trees, and 
pythons 
“And we could have those, too,” says A 
W. Rogers, of the supervising laboratory, 
“if they would useful purpose. 
What we have is a fine piece of scientific 
machinery A miniature jungle thicket 
might be exciting and colorful, but it 
wouldn't help us In our job of speeding up 
the effects of corrosion and tropical rot on 
the equipment we test—in getting answers 
in 10 days that would take 10 months to get 
in the field.” 
So the heavily 
lined 


serve any 


insulated walls of the 
chambers, with corrosion-resistant 
Monel® metal. a cold, clinical look. 
But there is nothing cold about these labora- 
tories when a test is on to simulate a piece 
rotting deep in the New 


have 


of equipment 
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Mobile radar tracking set is rolled into the 
mgin tropical test chamber. Door behind the 
cone can be closed to make two test rooms. 
Note observation windows in the rear wall. 


Inside, field radar set is ready for tropical test 
Unit at left is electrically driven, stub airplane 
propeller that whips up a 40-m.p.h. wind 
The room can hold a General Sherman tank 


Guinea jungle. With the controls set for 
maximum conditions, the heat climbs to an 
intolerable 190° F., with humidity at 100 
percent, a soaking saturation. That's hottet 
and wetter than anything man is likely to 
find in jungle or desert. 

“But,” points out Thomas M. Child, head 
of the test section, “lots of our equipment 
got that kind of heat treatment during the 
war. Take a radio set inside a tank on the 
desert. You start with an air temperature 
of 125°. Desert absorption raises it to a 
ground temperature of 150°. Add another 
10° and vou get the thermometer reading 
inside the tank. And with the radio set itself 
generating heat, its parts might be operating 
at a sizzling 200° or more. In these cham- 
bers we not only duplicate that condition, 
but go it one better by adding humidity 
and that’s like boiling a radio set in water. 








aw 


Here a tropical hurricane breaks loose in all 
its fury. Heat is on at about 180° F.; humidity 
is at saturation—with a torrential downpour 
thrown in. The technician at right can't take 


If it comes through that treatment, we know 
it really will stand up.” 

Mr. Child has been in one of the chambers 
with the temperature at 185° and the hu- 
midity high. Fifteen minutes is the most 
a man can take it, and he has to handle the 
equipment with asbestos gloves to prevent 
searing his hands. So real are these jungle 
conditions that working inside the chambers 
would be dangerous for technicians having 
anv history of malaria or heart disease. 

Another way of speeding things up is to 
accelerate the tropical cvcle by setting the 
controls to operate twice a day from a low 
of 77° toa high of 150°, with high humidity. 
Che effect of the increased condensation, 
producing greater absorption, is 10 times 
that experienced in an actual tropical day 
Anvthing that comes through this corrosion 
test for 10 days and still works should be 








it for more than 15 minutes, but the radar 
set must stand up under the grueling attack 
for many days to prove its mettle. Temperature- 
controlled rainfalk comes from ceiling sprays. 


good for at least a year of use under ordi 
nary tropical conditions, 

The tropical testing wing consists of six 
insulated rooms. The main chamber, more 
than 30 feet long and with a 14-foot ceiling, 
is big enough for a General Sherman tank 
or a mobile field radar set to be driven in 
and out. The machinery to produce the heat 
and humidity is located on top of the test 
rooms. Each room has its own unit, consist 
ing of a circulating air blower, an air washer 
or humidifier, and radiator-like heating coils 
for temperature control, 

When a room is in operation, there is an 
endless circulation of conditioned air. Com- 
ing up from the chamber, it is blown into the 
humidifier, consisting of two banks of water 


sprays. These sprays bring the air to the de 
sired dew-point (humidity) temperature. 
The air then passes through an elimi, 
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Schematic drawing above shows how heat and — than those of any jungle. Each of the tropical 
humidity are made to produce conditions worse rooms has its own climate-making machinery 


veal 








Each test room has its own controls on this Cams at left above are rotated by an electric 
panel located outside tropical wing The clock, actuating control pointers that regulate 
system is pneumatically operated for smoother heat and humidity. Circular graph at right 
idjustment than that given by electrical controls records actual conditions in the test room 
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The six tropical chambers are arranged in a humidity control. Sectional views above show 
U around an anteroom that also has heat and how walls, floor, and windows are insulated 








This view shows part of the heat- and humid- Small room above is used for testing com- 
ity-making machinery located on top of the test | ponent. parts of communications equipment. 
rooms. Technician is pointing to water-spray — Like all other rooms, it is ned with corrosion- 
humidifier. It is air conditioning in reverse. — resistant Monel® metal 25/1,000 inch thick. 
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Transformer above has been removed to 


check-up room for testing after two days of 


tropical treatment. This one is already ruined by 
corrosive action. It should have lasted 10 days. 


nator screen that catches and retains any 
solid moisture (drops of water). From there 
the saturated air is blown across steam coils 
that raise it to the selected dry temperature, 
and then sent down into the test chamber. 

Outside the wing is a panel with separate 
controls for each room that automatically 
determine the rate of change from one 
condition to another. The desired cycle is 
cut on two cams, one for dew-point and the 
other for dry temperature. Control pointers, 
or followers, ride the cams as they are ro- 
tated by an electric clock. If these pointers 
do not match the actual temperatures as 
registered by special thermometers, called 
thermobulbs, regulating valves are pneu- 
matically adjusted on the humidifier and 
steam coils to bring about the control-set 
conditions. The cams illustrated in the 
picture at the bottom of page 126 have 
been cut to produce a minimum temperature 
of 77° and a maximum of 140° twice every 
24 hours, with corresponding minimum hu- 
midity of 90% and a maximum of 98%, 

Each room also has its own rain-making 
apparatus, a network of nozzle sprays sus- 
pended from the ceiling that will produce 
inything from a fine mist to a torrid down- 
pour of two inches an hour. Added effect of 
a tropical hurricane is whipped up by the 
whirling of an electrically operated airplane 
propeller mounted on a mobile stand. 

Che Signal Corps has learned many lessons 
from its tropical roughhouse. Wherever 
possible, parts are enclosed and hermetically 
sealed. Molded plastics have replaced 
laminated plastics. The use of cotton and 
linen is avoided, and ceramic insulating 
surfaces are glazed for greater protection. 
An increasing number of parts are being 
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Leather case at left was sprayed with a fungi- 
cide; the one at right was not. Both were given 
identical tropical treatment. Lessons learned 
from such tests are passed on to manufacturers. 


ordered from manufacturers with lacquer 
or varnish coatings. In the laboratory battle 
against fungus, wavs have been found of 
effectively treating leather cases and insu- 
lating materials with fungicides that greatly 
prolong their life. Results of research along 
these lines, possibly of great value to indus- 
try, are made available to the public 
through the U. S. Department of Commerce. 

But the jungle treatment is only half the 
story of climatic testing at Fort Monmouth 
Across the hall are the companion arctic 
rooms (PS, March '48, p. 158) where man- 
made blizzards blow at 40° below zero. 
The Signal Corps is a firm believer that it 
pays to blow both hot and cold. END 


| 
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Three Popular Science explorers, 
Johansen, W. W. Morris, and Robert Beals, cool 


Herbert 


below zero in an arctic room after a 
the Fort Monmouth jungle. 


off at 20 
safari through 
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Dodge Revives the Roadster 


REMEMBER that snappy little roadster of 
a decade ago with its single seat, buggy top, 
and buttoned curtains? Well, it’s back 
in modern style. 

Roadster is the type designation Dodge 
gives its new Wayfarer® above. The 58- 
inch seat carries three persons comfortably. 
You can change from an open to a closed car 
in a matter of seconds. Just reach back, pull 


New Plymouth Hauls Big Load 


all-metal 
combines comfortable passenger accommo- 
dation and the cargo capacity of a small 
truck in one smart vehicle. 

Its two seats take five persons. With both 
seats in use, an enclosed cargo space mea- 


PLYMOUTH’S new Suburban‘ 


suring 3% feet long and a little over 4% feet 


the lightweight top forward, and slip one- 
piece plastic side windows, framed in alu- 
minum, into sockets in the doors. While not 
in use, these are stored in a compartment 
behind the seat. 

Built on a 115-inch wheelbase, the Way- 
farer is powered by the standard Dodge 
L-head engine, but has a 3.73-1 axle gear 
ratio. It has Fluid Drive®, low-pressure 
tires, and bonded brakes. The factory price 
is $1,635, plus taxes. 


wide remains at the rear. This carrying 
space can be lengthened to nearly 7% feet 
by pivoting the rear seat into a floor well 
and opening the tailgate. Interior body 
height is 39% inches. 

The Suburban is built on a 111-inch 
wheelbase and has the same 97-hp. engine 
found in conventional Plymouths. The retail 
price at the factory is $1,740. 
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Physicist-M.D. 
Engineers New 
Radiation Tools 


Shipment from Oak Ridge. Mt. Sinai Hos- 
pital receives Radioiodine 131 every week and 
Radiophosphorus 32 every fortnight. The io- 
dine’s half-life is only eight days, that of the 
phosphorus is 14 days. Iodine is used in treat- 
ing ths roid cancer, phosphorus in treating leu 
kemia, skin cancer, _~ other diseases. D1 
Sergei Feitelberg is seen he re removing radio- 
active material with tongs from its lead con 
tainer inside a sturdy shipping box. 
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CANCER patient may someday be 
treated with a glass of water. This 
water will contain no more iodine than is in 
ordinary tap water. But this iodine, when it 
proceeds to his thyroid gland, may emit 
radiation that will attack cancerous tissue. 
The patient will be the beneficiary of a 
new kind of workshop—one in which radio- 
active materials and instruments needed to 
use them are prepared for the doctors. D1 
Sergei Feitelberg now has such a workshop 
at Mt. Sinai Hospital in New York, and these 
pictures will give you an idea of. his work. 
Brig. Gen, David Sarnoff has suggested 
that a new word, “radionetics,” be used to 
describe this kind of work. It involves the 
application of the physicists’ knowledge to 
the problems of physicians. More and more 
such work is being done in hospitals through 
out the country. The number of patients 
benefiting from it is increasing so rapidly 
that David Lilienthal of the Atomic Energy 
Commission believes “every human being in 
the United States may become a beneficiary 
of radiation.” 





Ionization chamber that Dr. Feitelberg made 
himself is used to measure radioactivity of a 
few hundred-millionths of a gram of material. 
This part of his work might be likened to that 
of a pharmacist, but he often deals with quan- 


tities too small to be weighed. Lead blocks 
must be kept between him and some of the 
“prescriptions,” and his supplies are kept in a 
locked closet. But accurate measurements make 
use of such materials perfectly safe. 





At his lathe in his workshop, Dr. Feitelberg 
makes much of his own apparatus. He first 
studied engineering in Germany and England, 
then studied medicine in Austria, Germany, and 
Switzerland. During the war, he was in U. S. 
Signal Corps. Although he has not practiced 
medicine himself, he has found it helpful to 
have studied both engineering and medicine. 
His workshop in the hospital enables its doctors 
to make extensive use of atomic treatments. 


doctor 


Geiger-Mueller counter, the 
can trace his medicine after patient has taken 
it. Counter is mounted so that radioactive ma- 


Using a 


terial can be located anywhere in body. This 
enables the doctor to tell exactly how much of 
the medicine that the patient has taken has 
reached those parts of the body in which it is 
needed, Scale selector at the right can be set 
so that nuclear disintegrations can be counted 
in groups of different sizes 


X-ray diffraction patterns obtained with this 
instrument enable physicians to investigate mo- 
lecular details of human tissues that are beyond 
the reach of their most powerful microscopes. 
This apparatus is used now to analyze kidney 
stones for data on which special diets can be 
yrescribed for patients from whom the stones 
“ e been removed. It is also being used in the 
study of rheumatic skin nodules and in many 
other medical research programs. 


Impulses from the Geiger counter that detects 
radioactive tracers in the human body can _ be 
fed to a cathode-ray oscilloscope to aid record- 
keeping. This is another piece of apparatus con- 
structed by Dr. Feitelberg and his collaborators 
in his hospital workshop. With such devices, he 
can solve problems that previously stumped 
doctors. Many instruments used in this work 
can now be purchased, but Dr. Feitelberg finds 
it helpful to be able to build his own 
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Cars Roll on Rubber Roads 


First state in the country to have a 
rubber road, Virginia has laid a 1,000-foot 
test strip on Route 250 outside Richmond. 
A small amount of powdered rubber, right, 
mixed with asphalt forms the resilient, long- 
wearing surface being applied above. Ohio, 
Texas, and Minnesota are also trving out 
the novel pavement. Originally developed 
in Holland, it requires from 600 pounds to 
a ton of rubber per mile. It is said to reduce 
car skidding, dust, and expensive and traffic- 
blocking road repairs, 


Tool Rids Crop of Pests 


i chamber of the hand-drawn 
smoke 


PLACED in 
British 
cartridge is ignited and vaporized to destroy 
\ bellows geared 


fumigator above. a nicotine 
insects attacking crops, 
to the axle varies the amount of generated 
smoke to suit the operator’s pace, and a 
trailing canvas cover helps to hold the fumes 


in contact with the plants 
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Steel Men Work in Comfort 


STEEL men who once worked in the open 
ire now protected against heat, noise, and 
fiving metal inside this modern steel-mill 
“pulpit” where operators control the rolling 
of red-hot billets. Designed by the Lee Wil 
son Construction Co., of Cleveland, it has 
air conditioning, an acoustical ceiling, and 
a heavy. shock-resistant glass shield, 








Elektro walks, talks, and gestures, and his dog 
Sparko does tricks, at command of an attendant 
offstage. Four motor-driven rubber _ rollers 
under each foot enable Elektro to walk. 


Secret of Elektro’s “brain,” above, 
to number and spacing of words in command. 
What the words are doesn’t matter provided 
phrase gives right number of electric impulses. 
fwo-word commands start action: one word 
stops it; four words return relays to normal. 


Is response 


PHOTOELECTRIC 
a@elte) Mtl ailate) 


BELLOWS FOR 


SMOKING HEAD-TURNING 


MOTOR AND 
ARM GEARING 


ELECTRICAL 
BRAIN 


LEFT-LEG 
GEAR DRIVE 


Si 


WIRE 
TENDON 


RUBBER-TIRED 
ROLLERS FOR “WALKING 


This hidden mechanism gives Elektro 26 life- 
like motions. He smokes cigarettes with motor- 
driven bellows, tells colors apart with electric 
“eyes” behind red and green filters. 


You Say It. 
Keobot Does It 


LEKTRO may be dumb by human stand- 


ards—but among mechanical men, he’s 
a mental giant. He walks, smokes, counts 
to 10 on his fingers, speaks 77 words, and 
even distinguishes colors, 

A star performer at the New York World's 
Fair the seven-foot-tall, 260 
pound aluminum robot has come back to 
the stage. Now he dramatizes the possibili- 
ties of Westinghouse controls for automatic 
machines at a Pittsburgh, Pa., industrial ex- 
Elektro responds to an attendant’s 
commands, spoken into a microphone or 
given by flashing a light. 

Through 82 relays in his electrical 
11 electric motors 

“muscles” and 
vocabulary. An 
END 


10 vears ago, 


position. 


“brain,” 
commands trigger 
that work his mechanical 
turntables containing his 
aluminum dog performs with him. 


these 
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British Unveil Jet Bomber. Very 
secretive about their first jet bomber to fly, 
shown at right, the British sav onlv that the 
plane was built by the English Electric Co., 
and that it is powered by two Rolls-Royce 
Avon® jet engines. It is of conventional de- 
sign, with a straight wing. The bubble can- 
opy cockpit is placed far forward for un- 
obstructed The Britain's 
most powerful, are mounted in the wings. 


vision. engines, 


Brain Waves Check Oxygen. 
Lack of oxygen can knock a pilot out before 
he knows anything is with . fatal 
results, But now the Air Force has a gadget 
that warns a pilot to adjust his oxygen sup- 
ply \ electroencephalograph 

brain-wave picks up electrical 
brain from electrodes on the 


wrong 


modified 
recordet! 
waves in the 
pilot's head and triggers an alarm (circle) 


when the waves forecast a blackout. 


Plane Sprays. “Copter Dusts. 
Piper's new PA-1] sprayer, left below. car 
ries 17 gallons ot liquid chemicals for killing 
bugs. The streamlined tank is 
and the 24 nozzles. fed 


weeds or 


under the fuselage 


Big Bomber Gets Tractor Gear. 
he Air Force’s B-50 is trving out track-tread 
landing gear that will let it land on unim 
proved runways—or almost anywhere, The 
new “feet,” with three times the “footprint” 
area of the usual landing gear, retract com 
pletely in flight; do not affect the 164,000-Ib 


bomber’s 400-m.p.h. speed. Boeing de 
signed, the main gear, above, was made by 


Goodyear; the nose unit, by Firestone. 


by a pump run by a wind-driven propeller 
are under the wings. so they take no cabin 
space, The Kaman K-190 utility helicopter, 
at right. uses the down wash of its twin 
rotors to spread dust evenly over crops. 





How to Weigh a Skyliner. |f you 
are buying 80,000 pounds of Stratocruiser®, 
each extra pound means that much less pay 


load, That is why Boeing guarantees the 
poundage of its double-deckers by weighing 
them before delivery. The Stratocruiser is 
so big it needs three 20-ton-capacity seales 

one under each wing root and a third unde 
the nose. Jacks on each scale then lift the 


plane off the ground. 


Small Plane Copies “Copter. The 
Helioplane®, below, looks like an ordinary 
plane, It can take off and land, however, in 
little more space than a helicopter, A tennis 
court can serve as an airfield and the little 


« 

“Copter Blades Churn Air. This 
pretty pattern shows how air flows past a 
pair of coaxial helicopter blades when 
they're increasing thrust quickly. It is an 
actual photograph, snapped against a black 
background, of balsa-wood dust being 
whipped around by the air stream of a lab 
oratory model, The National Advisory Com 
mittee for Aeronautics made it as part of a 
study of the air flow of rotor systems, 


plane can clear a five-story building 100 
vards from its starting point, It can fly as 
slowly as 27 m.p.h. without stalling. Otto 
Koppen, of MIT, and Dr. Lynn Bollinger, 


of Harvard, designed the plane, 
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Steam Now 
Cools. Too 
HE steam that warms buildings in the 


‘| 
wintertime be to 


them in the a new kind of air- 
conditioning plant, instead of elec- 
tricity, The steam 
may heating 
plant, or 
may 


now used cool 

In 
steam, 
does most of the work 
the building’s 
central-steam system, 


industrial 


can 
summet 


come trom 
a city 


be 


trom 
even waste steam from 
processes. 

The system cools by evaporation— 
just as nature does—making use of the fact 
that heat is absorbed when a liquid turns to 
vapor. Heart of the machine is a chambet 
where water at room temperature is sprayed 
from nozzles, chilling itself by evaporation. 
The chilled water, piped as a refrigerant to 
individual room-cooling units, cools the ait 
they circulate. 

Up to this point, its principle is simila 
to that of other refrigerating systems. But 
it has compressor to turn the vapor 
formed the evaporation chamber back 
into liquid. Instead, the vapor is removed 
a chemical solution 
salt—that has the 


ing water vapor, The 


| 


new 


1S 


no 
in 
a solution of an inor- 
of 


steam is used to re- 


by 


ganic property absorb 




















CONDENSER 


Compact new air conditioner, powered by 
steam, supplies chilled water to room-cooling 
units through large insulated pipe beside operator 


concentrate the resulting diluted solution, 
for use again, by boiling off the water. This 
boiled-off water is then condensed and put 
back in circulation. 

The new air-conditioning system was de- 
veloped by the Carrier Corp. for use in 
office buildings, factories, and department 
stores. It has few moving parts—mainly 
pumps for circulating the liquid, Vir- 
tually noiseless and vibration-free, it may 
be installed on a building’s roof or on any 
floor. es well as in the A single 
unit able to of 
34.500 to 60.006 


basement 
from 
END 


air-condition areas 


feet. 


1s 


square 


COOUNG WATER CIRCULATES 
TO AND FROM COOLING TOWER 


CONCENTRATOR 
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Diagram shows features of new air-condition- 
ing system separately, for simplicity. In actual 
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EVAPORATOR 


one chamber contains evaporator and 


machine, 
concentrator and condenser. 


absorber; another. 











The floating repair dock is shown above moored 
to Grand Coulee’s spillway, seen at right. Still 





undergoing tests, it won't start to work on under- 
water repairs until autumn, when flow slackens. 


Barge to Fix Coulee’s Toe 


HEN Washington State’s giant Grand 
Coulee Dam was being built across the 
path of the Columbia river, powerful cur- 
rents tossed boulders and gravel into the 
curved toe or “bucket” at the bottom of the 
spillway. They wore away the massive under- 
water masonry just as a grinding wheel wears 
away metal. 
To get at eroded areas 70 feet under the 
swirling waters, Coulee Dam engineers have 
built a huge, 1,500-ton floating caisson that 





Cataway below shows the caisson’s working 
chamber fitting tightly into the curved shelf of 
the dam’s spillway “bucket,” giving workmen 
free access to repair the eroded concrete surface. 


g 
ta 


‘< 


will give workmen direct and dry access to 
the concrete shelf. It consists of a barge from 
which is lowered a steel working chamber. 
The chamber fits snugly against the curved 
bucket, making a water-tight seal. Its open 
bottom covers 6,750 square feet. 

When the water has been removed by 
pumping machinery contained in two chim- 
ney-like shafts, workmen descend on an elec- 
tric elevator through a third shaft. A fourth 
shaft is a hoistway for building supplies. END 


Exact in every detail, working model of the 
floating caisson, shown below, went through 
many trials in a water-filled test tank before 
Grand Coulee Dam engineers gave it their okay. 
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l Fed into the hopper of the pretzel-making Rolled into a “snake” by belts moving in 
~ machine, dough is extruded through an open- posite directions, dough drops to front of 
ing at the hopper’s side, and cut into proper machine and is picked up by gripper fingers. 
| lengths by a revolving knife blade. They wrap it around a pair of pm 


ping wheels. 


Machine Speeds Pretzel Bending 


HERE are more crunchy pretzels to 

munch when you sip long, cold drinks 
this summer, thanks to a new automatic 
pretzel-twisting machine that rolls and ties 
them at the rate of 50 a minute—more than 
twice as fast as skilled hand twisters can make 
them. Developed by the American Machine 
& Foundry Co., of New York City, the pretzel 
bender is helping to meet the increased de- 
mand of pretzel lovers, who eat millions of 
pounds each year. On this and the following 
page is the story of how pretzels march from 
raw dough to baked twist. 

After the machine’s mechanical hands have 
bent the pretzels into shape, they ride on a 
conveyer belt past a battery of infrared lamps 
that make the dough rise quickly. (Ordinar- 
ily, fresh dough has to set for a long period 
before rising.) Following the infrared-lamp 
treatment, pretzels are boiled in a salt solu- 
tion at 225° F. to expand the dough and give 
it a toasty color. Then they pass underneath 
a hopper that lets fall a shower of rock salt. 
Finally the pretzels ride into a gas-fired oven, 
90 feet long, for baking. 


’ his bank of 15 machines, set up in a Balti- 
more bakery, twists 750 pretzels a minute. Diago- 
over a endless belt, each 


machine makes a row of the biscuits. 
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pee on 

ot . ee, Peer iil 4 5: a 
3 Imitating the tying motion of human hands, 
the gripper fingers cross over, looping the 
pretzel to give it the twist. Having completed 
its tying action, one gripper (above) swings 











While fingers grasp another dough snake, 

plate holding knotted pretzel revolves, drop- 
ping it onto a conveyer belt that carries it 
through boiling and baking processes. 


6 Through an observation door (below) in 
the lower part of a gas-fired oven 90 feet 
long, inspectors can check baking of the pret- 
zels as conveyer belt moves through the oven. 


back to its original position while the other grip- 
per finishes knotting the pretzel. The pretzel- 
orming wheels then pivot downward, drop- 
ping the tied pretzel onto a metal plate. 





5 Traveling on a wire-mesh conveyer belt, 
the pretzels, which have been boiled in a 
saline bath, now receive a shower of rock salt 
from overhead hopper before moving into oven. 


Worker catches baked pretzels in a carton 
as they fall down a chute'to a weighing 
mechanism that measures them in 12-oz. lots. 
Box is then closed and wrapped in cellophane. 
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Fabrie Reel Spreads Cloth 


It’s mighty hard to unroll a big bolt of cloth 
by hand. But this large machine does it at the 
touch of a finger. Gliding along an 84-foot- 
long pattern-cutting table, it spreads a heavy, 


Watch Is Always Fally Wound 


THE merest motion of the wearer's wrist 
keeps a new, lady’s wrist watch fully wound 
—thanks to the unique mechanism at the 
right. It is difficult to design a woman’s self- 
winding watch, both because of its small size 
and because most women carry their hand- 
bags on the left—wrist-watch—arm, reducing 
the motion that keeps the mechanism going. 
Now Eterna claims to have solved the prob- 
lern with a weight, attached to a matchhead- 
size mount having five tiny ball bearings, that 
swings in either a clockwise or counterclock- 
wise circle to wind the mainspring. If taken 
off the wrist, the watch will run for 40 hours 
before needing rewinding. 


Jacket Floats Victim Face Up 


Tus British self-righting life jacket keeps 
you afloat face upward even if you're uncon- 
scious, lessening risk of drowning. You slip 
the collar over your head after strapping on 
the jacket. The hose seen at left on the jacket 
lets it be blown up by mouth should the in- 
flating device—a small, gas-filled cylinder— 
fail to operate properly. 
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60-inch-wide roll of fabric in even layers. 
The bolt is threaded through rollers and 
aligned by guide bearings that roll against the 
table edge. The spreader was developed by 
United Air Lines’ employees at the mainte- 
nance base in San Francisco. 


New Liquid Dulls Pants Shine 


Henre’s one way to get that mirror look off 
the seat of your blue-serge pants. Killshine® 
is said to soften the fibers temporarily so that 
they can be brushed back to their original 
unflattened shape. This restores the nap and 
dulls the shine. Made by Vitatex Products 
Corp., of New York City, the nonflammable 
liquid comes with a special applicator. 
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An ultrasonic radar flight simulator in operation at Naval Air Station, Los Alamitos, Calif. 


Copycat Khadar Scans 
20 Miles in & Inches 


Sound waves bouncing in water tank 
give blind-bomber trainees realistic 
scope pictures from plastic maps. 

By Andrew R. Beone 


Y bouncing “silent” sound waves off a 
plastic map at the bottom of a small tank 
of water, U. S. bomber crews can spot on 
their radar scopes a target halfway around 
the world—without leeving their classroom. 

What happens is this: 

The sound waves in water act much like 
real radar pulses, except that they travel only 
1/200,000 as fast. The result is a kind of 
slow-motion radar that is scaled down in 
both speed and range to operate within the 
confines of a classroom. By placing different 
map sections in the water tank, bomber 


trainees can make simulated flights over any 
spot in the world. 

Since the sound waves travel 1/200,000 
as fast as radar, the relief maps are built on 
a scale of 1 to 200,000. Thus the maps are in 
the same ratio to real terrain as the sound 
waves are to real radar. Cities, seacoasts, and 
other landmarks are represented by Carbo- 
rundum® crystals and glass beads, both ex- 
cellent for reflecting sound waves. 

Heart of the device is a quartz-crystal 
“airplane” from which the sound waves are 
radiated. Suspended in the water from a car- 
riage sliding on tracks, the crystal can be 
moved anywhere around the tank to simulate 
the course of an airplane. Its “pilot,” standing 
at a control panel, can direct its path and feed 
in all types of flight conditions by means of 
motor controls. Thus, the instructor can 
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not only set up problems, but can also feed 
in their solutions as the mission progresses. 

Operation of the device is simple: a pulse 
from regular radar equipment is directed at 
the quartz-crystal “airplane.” The crystal vi- 
brates at 15 megacycles for one microsecond, 
or millionth of a second. This creates ultra- 
sonic waves (sound waves above the audible 
range) directed at the underwater map. The 
echoes that bounce back are received by the 
crystal vibrator, transformed again into elec- 
trical impulses, amplified, and fed into ordi- 
nary radar scopes. The scopes then show the 
students exactly the same radar pictures that 
would unfold before them if they were speed- 
ing along on a real mission. 

In addition to the underwater map, a sec 
ond, flat map, duplicating it, has been drawn 
on a sheet of glass that covers the top of the 
tank. Small lamps on the moving carriage 
below shine up through this map and show 
the precise position of the “airplane” at all 
times. And underneath the glass map is a 
large piece of paper on which a pen traces a 
continuous course of the flight. 


Tempest in Teapot 


You can also play tricks with the Ultra- 
sonic Trainer. A ragged-edged square of cot- 
ton dropped into the tank of water produces 
a realistic “storm front.” A sprinkling of table 
salt creates the effect of radar “window jam- 
ming,” achieved during the war by spreading 
aluminum foil from other aircraft. Airplanes 
in flight, singly or in formation, are simulated 
by dangling single Carborundum crystals by 
human hairs from tiny corks. A small metal 
strip, & inch wide and one inch long, looks 
like a bridge when placed across a river; a 
longer strip would be taken for an air strip. 
Grains of sand, placed on the non-reflecting 
map areas that represent water, come out on 
the scope as ships or convoys. 

The simulator aids training in many ways. 
It saves money by cutting instructional fly- 
ing. It saves time. By hooking up a num- 
ber of scopes to the amplifier, dozens of stu- 
dents can be trained at one time and kept 
proficient in the interpretation of radar pic- 
tures and the maintenance of constantly 
changing and improved radar equipment. 

Lt. Ben G. Lewis, electronics officer at 
California’s Los Alamitos Naval Air Station, 
where scores of reservists watch the radar 
“pips” move across the scopes, says: “When 
radar first reached us, we learned only by 
flying. Now we can sit in armchairs and 
watch the world go by.” END 
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CLAMPING ROLLER 


WIND DIRECTION 


Uhrasonic map is a plastic sheet built up with 
sand and varnish where “radar” reflections are 
desired. Below, blobs of Carborundum crystals 
are glued on to represent cities and other targets. 
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Peering into repeater scopes, students learn 
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Naval officer below is making adjustment to 
the airplane simulator, or carriage, that moves 


in any direction over the tank. 
it and submerged in water is th 
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“Dipper Stick” Made of Pipe 


Huce power shovels now have “dipper 
sticks”—the long arms—made of pipe instead 
of the usual braced girders. The cylindrical 
sticks are just as strong and much lighter. 

The stick for this giant shovel, made of 
s@veral cylinders welded together, was rolled 
by National Annealing Box Co. on a machine 
developed by Baldwin Locomotive Co. 


Truck Tests Army Tanks’ Pull 


A 60-rTon self-propelled dynamometer — 
biggest in the world—tells Army Ordnance 
engineers how powerful their trucks and 


Tester Twists Girders 

Tus machine twists heavy steel girders 
the way you wring out a wet bathing suit. 
The world’s largest torsion tester, it is now 
being used at Lehigh University to learn more 
about the torsional, or twisting, strength of 
structural units. This is important in railway 
bridges, for example. 

In Lehigh’s giant twister, the test piece is 
clamped at one end to the stationary part of 
the machine. A drum, turned by an electric- 
powered press, twists it from the other end. 
Electric strain gauges measure the torque. 
The machine, which takes specimens as big 
as 16 feet long and four feet in diameter, can 
exert 2,000,000 pound-inches of twist. 


tanks are. It exerts a 60,000-Ib. pull at speeds 
up to 45 m.p.h. Test vehicles pull against the 
dynamometer, whose 19 electric generators 
create accurate resistances. Cameras in the 
huge cab record test data. 
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New Blecks Make Walls Fast 


Cement blocks have been crossed with 
pouring forms to produce a new building ma- 
terial. Called Klee-blocks®, the units consist 
of two 8- by 16-inch pieces of concrete held 
rigidly apart by steel connecting rods (right, 
above). The rods are adjustable so that the 
thickness can be varied. 

The Klee-blocks essentially make a perma- 
nent form for various types of concrete walls. 
The blocks are laid without mortar, and the 
hollow centers can then be filled solid with 
poured concrete, creating a strong, steel- 
reinforced wall of the monolithic type. 

Another Klee-block wall has a sandwich 
core—two layers of insulating cardboard with 
poured concrete between. This core leaves 
the corrugations in the inner faces of the 
block empty, for use as raceways for wires 
and pipes or as ducts for hot or cold air. 
Lower photo at right shows these two types 
of “filling” and an unfilled block. 

Klee-blocks, which can be shipped un- 
assembled or assembled, are made by the 
Klee-block Corp., Belfast, Me. 





Machine Scrubs Sidewalks 

SHoprers will walk across extra-clean 
sidewalks to enter the snooty shops on New 
York’s upper Fifth Avenue. The walks are 
to be scrubbed by an adaptation of the stan- 
dard street-cleaning machine. It sprays chem- 
icals and water on the walk, then two brushes 
scour the pavement. One is a five-foot cylin- 
der brush; the other (visible at left) is a 
circular brush that gets into the angle be- 
tween building wall and street. 


Train Travelers Can See Speed 


Trave.ers between Washington and Chi- 
cago will be able to keep tab on the engineer 
if they ride the Baltimore & Ohio's New 
Columbian trains. The Strata-Dome® car, 
which gives passengers a bird’s-eye view of 
the scenery, also has an instrument panel with 
a speedometer. The other dials (center in 
above photo) are a clock, an altimeter (so 
you can tell how high you are when you cross 
the Alleghenies), and a barometer. 
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Ice Grows OU 
of Kast Freezer 


By Walter F. Oakes 


NEW ice-making machine freezes ice so 
fast you can see it grow. 

Invented by Prof. John R. Watt, of the 
University of Texas, it can squirt out a ton 
of ice a day—like toothpaste from a tube— 
50 percent cheaper than standard equipment 
makes ice. 

The secret of its speed lies in freezing the 
water from the inside out, where old methods 
freeze it from the outside iri. Just as nature 
forms hailstones, the Watt machine wraps 
successive thin layers of ice around a core, 
building big blocks at 30 times the usual rate. 

Today most ice is made by suspending 
large cans, each containing 300 pounds of 
water, in pools of very cold salt water. It takes 
40 hours for a can to freeze solid because the 
ice first forms around the edge, creating an 
insulating layer that slows freezing of the 
inner water. This low production rate, plus 
the labor involved in emptying the cans, adds 
to the cost of ice. 

Prof. Watt's machine both speeds the proc- 
ess and eliminates most of the handling. To 
start, pre-chilled water fills a freezing cylin- 
der shaped like an upside-down pyramid. Re- 
frigerant in the cylinder’s hollow walls freezes 
this water solid. Then a ram in the bottom of 
the cylinder lifts the ice block a quarter-inch, 
shearing it away from the sides of the cylin- 
der. Because of the tapered shape, this lifting 
creates a thin space between the raised block 
of ice and the steel walls. Water flows into 
the space and quickly freezes to the ice block, 
forming a new layer—called the “incremental 
film”—on the lower sides and bottom. Then 
the ram lifts the ice block again, and the 
process is repeated. Automatic blades slice 
off blocks as they rise out of the cylinder. 

Other continuous ice-making machines 
have been built, but they turn out flakes, 
cubes, and other small forms that are not as 
suitable for refrigerating railroad food cars 
and other of the most common ice uses as the 
big blocks frozen by this machine. 
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Ice grows right out of the top of this new ma- 
chine. This model, the first one of commercial 
size, can make 80 Ib. an hour. A device to chop 
off blocks of the right size can be added. 


Looking down on freezing cylinder, you can 
see its pyramid-like form (below ). Ram operates 
yee small square hole at bottom. Space 
around the cylinder holds the pre-chilled water. 
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Fast, continuous operation depends on tapered 
shape of freezing cylinder. Ram at bottom lifts 
block, leaving space around it that fills with water 
from reservoir. Water freezes new layer on block. 


Water enters machine at the bottom through 
the small curved pipe. It is chilled by passing 
over refrigerating coils before flowing into the 
reservoir that feeds it to the freezing cylinder. 


Measures Out 


Just One Dram 


7 HIS automatic pipette transfers exactly 
one dram of perfume—to the drop— 
from a large bottle to a small one. De- 
signed for use at a sales counter, its in- 
genious principle might also be used in 
laboratory measuring devices. Squeeze 
and release its bulb, while holding a finger 
over a discharge pipe, and its chamber 
fills with liquid from a bulk container. 
Take your finger off the pipe, and excess 
liquid drains back until the level falls be- 
low the top of the central drain pipe—leav- 
ing a precisely measured quantity to be 
poured out. It is made by Schindler 
Stamping and Toy Co., of Cleveland, O. 


Place center tube in 
liquid, cover dis- 
charge tube with fin- 
ger, and measurin 

chamber will fill 
when bulb is pressed 
(1) and released (2). 
Lifting finger (3) 
breaks suction and 
excess liquid i 

back into container. 


Exactly one dram of liquid remains in meas- 
ure, which is inverted (4) to pour it out. 
Here, the measure is shown in use for trans- 
ferring perfume from flask to small bottle. 
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Algae Werk fer Science 


One of the simplest forms of plant life, 
made radioactive, will give scientists a new 
tool for probing the secrets of life processes. 
Algae are being “tagged,” then fed to re- 
search animals. It is hoped that they will 
reveal details of animal metabolism. In the 


Phote Eye Starts Runners 


TRACK-MEET events are guaranteed a fair 
start by the photoelectric-cell device shown 
below. It not only automatically fires the 
starting pistol, but blows a foul horn on any 
contestant who tries to beat the gun. The 
photo-eye light barrier is beamed along the 
starting line in front of the runners to a 
reflector placed on the opposite side of the 
track. Also used successfully in swimming 
meets, the portable, battery-operated unit is 
made by the Electric Eye Equipment Co., of 
Danville, Il. 
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photo above a researcher at the “isotope 
farm” of the Argonne National Laboratory 
in Chicago is preparing a mixture that cre- 
ates radioactive carbon dioxide. Pumped into 
a culture medium of algae, this makes them 
radioactive. A limited quantity of these algae 
is being made ready for use by qualified 
scientists and research institutions. 


A Big Tankfal of Volts 


Future billion-volt X-ray machines may 
be foreshadowed by a new type of General 
Electric synchrotron of 300,000,000 electron 
volts. Called a “nonferromagnetic synchro- 
tron,” it dispenses with the usual massive 
electromagnet of many tons’ weight. Instead, 
it employs the magnetic field of compara- 
tively lightweight, solenoid-type, current- 
carrying coils within the compact cylindrical 
vacuum tank below. The same tank serves 
as an accelerating chamber for electrons, 
eliminating a separate “doughnut” tube. 





Firemen Take 
Train to Fires 


HESE firemen go to a fire on a railroad 

train—one that’s painted bright red, natu- 
rally. They are part of the fire-fighting force 
of the British Railways, which includes 7,700 
men in one region alone. 

Recently re-equipped with the latest types 
of fire-fighting apparatus, the red trains can 
be on their way at a 60-m.p.h. clip within 
five minutes after an alarm. Each carries 
8,500 gallons of water, miles of hose, foam 
units for oil fires, and mobile pumps that can 
deliver 350 gallons a minute. 


ipment car has hose, ladders, foam 
units, floodlights, hand pumps, and 350-gallon- 
per-minute motor pump. Note big doors behind 
mobile pump that open up entire end of car. 


Special 


ters of the railroad stage a 
yards. This protection force, 


Helmeted fire fi 
demonstration in t 
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Bright red fire trains of the British Railways 
are kept ready to fight fires on railroad prop- 
erty. Car behind engine carries the 8,500-gallon 
water supply; others hold crew and equipment. 


A ramp lets the powerful mobile pump down 
from the equipment car. Men at left er it 
slowly with the help of a block and tackle, while 
others behind the pump guide it into place. 


numbering many thousand men, is kept on stand- 
by duty for quick response to emergency calls. 
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A theater movie projector, like this 775-lb. 
Simplex®, produces its pictures-and-sound show 
with a light source, an intermittent mechanism 
that throws a fast succession of still pictures on 
the screen, and a system for converting light 





variations into sound. Here an operator is finish- 
ing the threading procedure, taking the film 
leader as it comes down from the sound head 
and attaching it to the take-up reel. Note the 
ducts that lead heated air from the lamp house. 


How Motion Pictures 


By Devon Francis 


PS photos by Hubert Luckett 


HE next time you go to a movie, begin 

watching the upper right-hand corner of 
the screen about 19 minutes after the feature 
goes on. If your eye is sharp, you will pres- 
ently see a dot — white if the background is 
dark, or black if the background is light. It 
will last for only about 1/6 of a second, and 
eight seconds later another dot will flash by. 


159 POPULAR SCIENCE 


These dots are cues used by that past master 
in the art of legerdemain, the projectionist. 

The first dot warns that it is almost time 
to switch reels. The second one signals the 
instant to do it. As it appears, the operator 
neatly chops off the image being thrown on 
the screen by one machine, together with its 
sound, and cuts in the image and sound from 
a second machine. He does it so deftly that 
the audience, preoccupied with heroine or 
hero, is unaware of the transition. 





/ 


Film path through the “mechanism”—trade lingo 
for the intermittent film-transport device—and the 
sound head is shown here. Each frame of film is 
projected for about 1/45 second; illusion of 
movement comes from eye’s persistence of vision. 








(/ 


In sound head, light beamed through sound track 
on film strikes photoelectric cell, giving fluctuat- 
ing currents that are amplified and fed to speak- 
ers. Sound track may be either bands of vary- 
ing transparency or a jagged opaque pattern. 


Are Projected 


The projectionist is a magician. His main 
prop is an elaborate, costly machine designed 
to kid our senses with an illusion of reality. 
To throw the shadows from a film strip on 
a screen, and to make an eye “see” them 
move, costs even a small, two-machine thea- 
ter, with sound equipment, about $8,000. 

Modern theater projectors have come a 
long way since the invention of the zoetrope 
in 1853. They have come a long way, in fact, 
since the kinetoscope and cinematograph be- 





fore the turn of the century (PS, Dec. 1897, 
pp. 177-188). 

A projector consists of three essentials—a 
lamp house, a film-and-shutter mechanism, 
and a sound head. The first provides the in- 
tensely bright light required. The second 
shoots 24 separate still pictures a second onto 
the screen. And the third converts the squig- 
gle of the sound track into minute electric 
currents that, greatly amplified, produce % 
the sound. 
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Inside lamp house are two carbons in front of 
highly polis reflector. A shield protects re- 
flector my splatter when 65-amp. arc is struck. 
Motor keeps carbons properly spaced as they 
burn back; pair lasts for about three reels. This 
two-kw. arc gets really hot — about 5,500° F. 


A projector is a complex, semi-automatic 
robot. The switch in reels and machines, for 
instance, occurs when the operator steps on a 
foot switch and triggers the “change-over.” 
Solenoids in the machine being shut down 
operate a “douser” that cuts off the light and 
switches off the sound head, while other de- 
vices cut in the second machine at the same 
precise instant. The entire change-over may 
take less than 1/20 of a second. 

Even the notification that the reel is near- 
ing its end and that the synchronizing dots 
are due on the screen is automatic. When the 
upper (supply) reel is full it turns at 22 r.p.m. 
When it's almost empty it turns at about 85 
r.p.m. The effective diameter of the film whirl- 
ing on the reel has shrunk; the mechanism still 
takes the same amount of film per second, but 
it now takes many more turns to supply it. 
When the reel builds up to about 75 r.p.m. a 
bell or buzzer, set off by a centrifugal speed 
trip, tells the projectionist to stand by for 
the change-over. 

He is psepared. He has threaded the sec- 
ond machine. He strikes and adjusts the arc 
in the second lamp house. In a moment he 
switches on the current to start the second 
machine rolling and bring it up to speed. 
Practice tells him when his 20 feet of “leader” 
—the part of the film the audience never sees— 
will have run past the film gate and through 
the sound head. The leader has three parts— 
a protective leader that can dangle on the 
floor and get dirty in the threading process, 
an identification leader that shows if the reel 
is in sequence; and a synchronizing leader 
that overlaps the action of the reel running 
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Two shutters clip the light while new frame of 
film moves into place. Although both shutters 
actually turn in the same direction, the rear one 
is behind the lens so its motion on the screen 
is reversed. —— they “scissor” off the light. 
Rear shutter helps protect film from heat. 


out. When the second dot appears he trips 
the change-over switch and the job is done. 

Projectors use both AC and DC. A constant- 
speed AC motor drives the film-transporting 
mechanism and the take-up reel, and AC is 
also the power supply for the sound system. 
The DC supply, usually provided from a rec- 
tifier or motor-generator set, is used for the 
lamp-house arc. An ingenious variable-speed 


motor feeds the positive carbon into the arc 
at just the rate that the carbon is burned, 
maintaining a constant level of illumination. 
Variations in the amount of current in the 
arc, which depends on the distance between 


carbons, cause this motor to change speed. 


Projectors Still Require Supervision 

The projectionist isn’t idle between reel 
changes. Like everything mechanical, pro- 
jectors require supervision. Despite its auto- 
matic feed, the arc may need occasional 
attention. Or the sound level in the theater 
may grow too high or low. This may be due 
to an increase in the size of the audience; an 
almost empty house needs less sound than a 
full one, because human bodies and clothing 
absorb sound waves. Or the audience may be 
one that knocks itself out laughing at a come- 
dian, drowning out the sound from the big 
speakers by the screen. In most theaters the 
projectionist has a sound-monitoring speaker 
in his booth, but often the actual level is fixed 
by ear from the auditorium, the operator 
being phoned to lower it or boost it. 

Another of his jobs is to check the focus 
of the picture. Even though the lens-to-screen 
distance is constant, minute variations in 
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Intermittent movement, which is removable as 
a unit, is the heart of a projector’s film-tran - 
ing mechanism. Its job is to pull a frame of film 
down, halt it briefly, and then pull down another— 
and do this 24 times a second. A %-hp. AC motor 
powers this mechanism and the take-up reel. 


thickness of the film stock may destroy sharp- 
ness of the image. He takes care of that with 
a micrometer focusing screw. 

Improvements in both projectors and pro- 
jecting techniques have largely eliminated 
the film breaks or misframings that, in days 
gone by, caused audiences to stamp their 
feet or clap in impatience. With a well-main- 
tained projector, these troubles are almost 
always attributable to faulty splices, and to- 
day no operator worth his salt will let a de- 
fective splice leave his hands. 

Film fires are also almost unknown these 
days. The film races past its scorching hot 
light source at 90 feet a minute. An auto- 
matic fire shutter, also triggered by a cen- 
trifugal governor, drops down between light 
and film if for any reason the speed falls to 
50 or 60 feet a minute. Even if the film should 
catch fire, it can burn only in the projection 
mechanism and sound head. Fire rollers at 
the exit from the top magazine and the en- 
trance to the lower one keep any fire from 
spreading. As an added precaution, there are 
magazine doors that deny the spooled film an 
adequate oxygen supply. 

The fact that shows in big theaters or little 
neighborhood houses alike are almost always 
run off these days without breaking the illu- 
sion of reality is a testimonial to both the 
machines and their operators. Only in the 
case of major breakdowns or current failure 
does a show have to close down, and these 
contingencies are rare. The magic machine 
that creates mass illusion for millions of 
Americans each week does its intricate job 
with high precision. a’ END 


Taken apart, the intermittent movement looks 
like this. A gear-driven eccentric pin in the left- 
hand section flips over the slotted star or Geneva 
wheel in the right-hand part. The pin turns con- 
stantly; the Geneva wheel turns only as the pin 
engages it, moving the film ahead one frame. 


b. "on | 
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A complex gear train is used in modern pro- 
jectors, as this view of left side of the mechanism 
shows. Many parts run bathed in oil, and elabo- 
rate seals are needed to keep oil from film pas- 
sages. An oil-damped flywheel aids the constant- 
speed motor in maintaining correct sound pitch. 
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Plant Chops Old 
Bottles tor New 


MASHING old bottles can be a bigger 

job than you'd think. Breaking and 
washing half a million every day requires a 
$250,000 plant especially designed for this 
important industrial process. 

A South Gate, Calif., scrap-glass dealer, 
M. L. Sessler, has built a new, almost com- 
pletely automatic plant that does just that. 
At one end it takes in used glass; at the other 
end it pours into railroad cars smooth, clean, 
reclaimed glass, called cullet. (The name 
comes from “collar,” the piece remaining on 
an old-time glass blower’s pipe after he had 
finished blowing a bottle.) Cullet is added to 
the batches of raw materials in making glass— 


&. iS ea 

oes ie 

SCP” 

From mountain of discarded glass, bulldozer 
starts material on its way to becoming cullet by 


shoving it into pair of 500-ton-capacity concrete 
hoppers that feed the crushing plant. 


a new bottle may contain up to 40 percent. 

In the Sessler plant, old glass passes 
through a series of washers, a crusher, and 
under an electromagnet (to pick out stray 
metal), as shown in the drawing and photos. 
Human hands touch the broken glass only to 
pick out the last bits of foreign material. 
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Under the hoppers, electric vibrators shake the 
glass out of these openings onto 30-in. conveyer 
belts. Each of these vibrators can shake about 
three tons of glass out of its hopper every hour. 


The glass next falls into this crusher, 
whose jaws snap raw material into two- 
inch pieces. A second magnet then picks 
out metal knocked loose in crusher. 


The belts carry their loads to elevators 60 feet 
high (above) that lift the glass onto a second 
conveyer. Conveyer feeds glass to the first washer, 
a tumbling drum (center right edge of photo). 


After washing, the scrap material passes under 
an electromagnet that pulls out bottle caps, cans, 
and other metal and makes them stick to the belt. 
The belt then delivers them to a waste hopper. 


This is cullet after final, two-step washing, and 
inspection, ready for shipment to bottle maker. 
The cleaning process rubs off sharp edges so 
that it can be handled without danger of cuts. 





Construction of the world’s largest pumps starts 
with this wooden core box. Made of Honduran 
mahogany, it forms the sand core of the mold 
in which the impeller wheel of the pump is cast. 


Biggest Pumps to Lift 
River into 


By Andrew R. Boone 


HE biggest pumps in the world will soon 

be turning the clock back to the ice ages, 
making water from the Columbia River flow 
in a channel unused for at least 300,000 
years. They will lift water from Lake Roose- 
velt—formed by Grand Coulee Dam (PS, 
Feb. ‘36, p. 11)—about 270 feet over a hill 
to an irrigation reservoir. This water will 
turn more than 1,000,000 acres of near-desert 
into some of the world’s best farm land. 

The last time Columbia River water flowed 
through this area—a plateau called the Big 
Bend, around which the river now circles— 
was in the Pleistocene epoch, when huge 
glaciers covered most of North America. One 
glacier grew across the river, right where 
the man-made dam is now. The water piled 
up behind this ice block until it finally over- 
flowed the surrounding hills and cut a new 
channel. The Columbia ran there a long 
time, wearing the hill passage down to a 
sharp gorge a sixth of a mile deep called 
the Grand Coulee. But eventually the glacier 
melted, the Columbia went back to the chan- 
nel it had used before — and uses today — 
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The cores are carried by an overhead conveyer 
into an oven to be baked hard. This core is one 
of seven that will create the seven water pas- 
sages in the 14-foot-diameter impeller wheel. 


Wasteland 


and the Grand Coulee was left high and dry. 

When the giant pumps are running, water 
will again fill the Coulee. It will serve as the 
reservoir, feeding canals that are to carry 
the irrigation water to the farms. Experts of 
the U. S. Bureau of Reclamation, which 
planned the project, estimate that the new 
farm land created in this way will be equiva- 
lent to adding a whole new state to the Union. 

Almost everything about the Grand Coulee 
undertaking is the world’s biggest. The 
pumps are at least eight times larger than any 
similar ones. Each can handle more than 
enough water to supply all New York City. 
Grand Coulee Dam is the biggest ever built, 
and the biggest masonry structure of any kind 
ever built—more than five times the size of 
a huge Egyptian pyramid. It will produce 
more electric power than any other. 

The first of Grand Coulee’s 12 pumps is 
expected to be installed next year. Made by 
the Byron Jackson Co. and the Pelton Water 
Wheel Co., each pump will have a 14-foot 
impeller wheel driven by an individual, 
65,000-hp. electric motor. Power will come 
from the dam’s own generators—making the 
Columbia lift itself by its bootstraps. 








Inside a nine-foot-deep pit, workmen guide 
third of the seven core sections into place in the 


The ee wheel looks like this when the 
mold is first broken away. Stumplike projections 


-hearth fur- 
led the mold. 


mold. Steel from two 25-ton o 
naces at Columbia Steel Co. 


are “risers”—extra steel left in filling holes of 
mold. All excess like this is later machined away. 








> 


After machining has cleaned ott 20 tons, impel- 
ler still weighs nearly 30 tons. It is one of 12 
that will divert part of Columbia River over 


Head cover, weighing 38,000 Ib., will .:eep water 
in pump from rising into motor room. The drive 
shaft passes through center hole; three small 
holes provide access to oil reservoir in pump. 





270-ft. hill into ice-age channel in Grand Coulee. 


stalled, it will be attached to suction elbow 
bringing water from Lake Roosevelt to the pump. 


Railroad flat car is needed to move lower cover 
to shop for final machining. When finally in- 
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New train, one of three built, has six pneumatic-tired coaches and standard-wheeled engine. 


Fast New Train 
Runs on Tires 


OLLING on pneumatic tires, a French 
six-coach train of new design makes 
high-speed travel luxuriously joltless and 
quiet. Cars have 20 wheels apiece, each with 
a tire riding on top of the rail with an inner 
metal flange to guide it. Tires have tubes and 
are rim mounted. A flat need be changed only 
at the end of the run, the other tires easily 
taking the load meanwhile. Separate electric 
rail-contact shoes and axles close track sig- 
nal circuits. Tires are inflated to between 
120 and 140 Ib. per sq. in. Each carries a 
load of more than 2,600 Ib. and has a life of 
about 21,000 miles. Going at 50 m.p.h., the 
train can stop in 390 ft., thanks to its light 
weight and the way the tires grip the track, 
three times as well as steel. 


Speeding at 75 m.p.h., passengers can converse 
without raising their voices. Pneumatic tires 
and rubber vestibules between coaches get credit 
for quiet and comfort. Easy riding qualities per- 
mit lighter car structure. Elimination of noise 
insulation also saves weight. Thus load reduction 
required by pneumatic tires is partially made 
possible by the tires themselves. 


Pneumatic tires roll over the rail joints without a jolt. Shoe, between tires, works signals. 
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an I. B.L. Suspect 





Even as you and I, a G-man can run into a snag. But a 
fast bit of headwork by Gus gets this agent off the hook. 


By Martin Bunn 


US WILSON slipped the socket wrench 

into a pocket of his coveralls, wiped his 

hands on a wad of waste, and took the iden- 
tification card the young man offered him. 

“F.B.L,” Gus said. 

“That's right,” the man answered, pocket- 
ing the card. 

“Okay, Mr. Harcourt,” Gus said. “What 
can I do for you?” 

“I'd appreciate your help in a matter I'm 
looking into. Know the Acme plant?” 

Gus nodded. 

“Know what they're doing there?” 

“Heard it was something hush-hush.” 

“That's putting it mildly,” Harcourt 
grinned. “Anyway, here’s my problem. A lit- 
tle after midnight last night, someone tried 
to break into the department of the plant 
where top-secret work is done. If he'd suc- 
ceeded . . . well, it wouldn’t have been so 
good.” 

“But where do I come in?” Gus asked. 

“I'm getting to that,” Harcourt went on. 
“There was a slip-up last night when the late 
shift of plant guards came on duty at mid- 
night. Man named Joseph Swinton, a retired 
cop, was late. By the time he got there in a 
taxi—at 12:30—the excitement was over. The 
break had failed and whoever tried it had 
made a getaway.” 

“I still don’t see where I fit in,” Gus said. 

“Swinton lives in a tourist court near here,” 
the agent said. “His story is that he couldn’t 
start his car and had to call a taxi to take him 
to the plant. I'd like you to check over his car 
and see what’s wrong.” 

“Tll take a look,” Gus said. 

“The whole problem hinges on that car, 
Harcourt explained. “Did the person who 
tried to break in know that Swinton wouldn't 
be on the job? If so, how did he knew? And, 
most important, was it true that Swinton * 
couldn’t get his car started?” 
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“Maybe I can tell you and maybe I can't,” 
Gus said. “Lots of things could have been 
done to that car between midnight and now.” 

“I think we've got that pretty well cov- 
ered,” Harcourt remarked quietly. “I got to 
the plant just about the time Swinton did. 
The first thing I did was send a man to the 
auto court to keep an eye on the car. No 
one’s touched it since then.” 

“That'll help,” Gus said. 

“Got time to take a ride out there and 
look at it?” 

Gus glanced at the clock. “Let's go,” he 
said. 


The Wrong Cottage 


As Harcourt and Gus drove up to the Hill- 
top Tourist Court, a maid was walking across 
the crescent of lawn in front of the office. 
Harcourt asked for the Swinton cottage. 

“That one.” She pointed vaguely. 

Harcourt stopped at the first cabin that had 
a car parked near by. They got out and 
stepped up on the tiny porch. Harcourt 
rapped on the screen door. The wooden door 
was open. While they waited, they stood 
looking into the room. A wrinkled suit and 
shirt lay where they had been tossed into an 
open suitcase. On a bureau top were the con- 
tents of a man’s pockets: a wallet, notebook, 
about a dollar in change, pocketknife, pliers, 
and a handkerchief. 

“Sounds like he’s taking a shower,” Har- 
court said. 

Just then a man called from the porch of 
the next cottage. “Over here, Mr. Harcourt.” 

The G-man laughed. “That’s Smith, my 
assistant. He must think he’s working with a 
hot-shot cop. Can’t even find the right house.” 

“And in broad daylight, too,” Gus laughed, 
as they walked across the lawn. 

Inside the second cottage they found a 
heavy-set, elderly man slouched on the edge 
of the bed. Smith held the door open for 
them. As they entered, the man got up. 

“This is rough on me, Mr. Harcourt,” he 
said. “I've got a good record and I don’t 
want any bad marks on it now.” 

“Routine investigation,” Harcourt told him. 
“Got to go through with it. You know that, 
Swinton. .. . This is Mr. Wilson. He’s an auto 
expert. Mind if he looks over your car?” 

“It's all right with me,” Swinton answered. 

Smith handed the car keys to Gus. As Har- 
court and Gus walked outside, the agent told 
Swinton and Smith to wait. 

The car was a postwar coupe. Gus slid 
behind the wheel. When he pressed the but- 
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ton, the starter motor turned over but the 
engine didn’t fire. After several tries, Gus 
cut the switch, first noting that the ammeter 
registered when the ignition was on. While 
Harcourt stood by and watched, Gus raised 
the hood and looked over the engine. It was 
spotlessly clean and evidently well cared for. 

“Got any ideas?” Harcourt asked. 

“Not yet,” Gus told him. “Could be any 
one of several things.” 

At the carburetor end, Gus disconnected 
the gas line leading from the pump. He 
pushed the manual button on the starter sole- 
noid and a little gas squirted out as the en- 
gine kicked over. 

“Getting gas to the carburetor,” he com- 
mented as he reconnected the line. 

Next Gus turned to the ignition system. 
With the switch on and the solenoid button 
pressed, he used a screwdriver to check for a 
spark at a plug. There wasn’t any. Gus flipped 
down the distributor-cap springs and re- 
moved the distributor cap. 


W here’s the Spring? 


“There’s the trouble,” he pointed. “The 
rotor spring's broken off. The distributor just 
isn’t getting any high-voltage juice to dis- 
tribute.” He pulled off the rotor and showed 
it to the G-man. The little blue-steel spring 


leaf designed to make contact with the cen- 
tral cap lead was snapped off short. 

“That happen by itself?” Harcourt asked. 

“Every now and then,” Gus answered. “It 
sometimes happens that a spring will just 
snap. But it’s not very likely, especially on a 
fairly new car.” 

“Could someone have done it deliber- 
ately?” the G-man asked. 

“Sure,” Gus said. “Say, wait a minute. 
Someone must have broken it.” 

“What do you mean?” Harcourt asked. 

“Take a good look at the broken end. See 
how it curls up a bit just at the break? That 
shows it was bent upward until it snapped.” 

“We figured something like this might have 
happened,” Harcourt remarked quietly. 

“Maybe we can check on it further. Just a 
minute.” Gus bent close over the open dis- 
tributor and fingered the points cautiously. 
Then he straightened up, nodding his head. 

“If it just broke, the broken leaf would 
have to be in the distributor. That little piece 
of spring isn’t here.” 

Harcourt frowned. “So Swinton could have 
disabled his car to have a good excuse not to 
show up at the plant on time. Let’s go see 
him.” 





Harcourt led the way back to the room. 
Swinton was sitting on the bed looking wor- 
ried. Smith was reading a crime comic book. 

“Do any work on your car yesterday?” Har- 
court asked. 

“Work?” Swinton repeated. “Same as I do 
every day—shined it up a little. I like to keep 
a car looking good.” 

“Mechanical work, I mean,” the G-man 
said. 

Swinton shook his head. “Haven't had the 
hood up in a week until she wouldn't start 
last night.” 

“Keep your car locked?” 

“No, I don’t,” Swinton replied. “I'm always 
around when the car is.” 

“What did you do last evening?” Harcourt 
asked. 


Found: One Broken Spring 


“Read the paper and listened to the radio 
until about nine-thirty. Then I played three 
games of pinochle with Jackson. He owns 
this court.” 

“Did you play here?” 

“No, we played in his room back of the 
office.” 

“Check that,” Harcourt told Smith. 

Smith hurried out and Harcourt led Gus 
out of the cottage. 

“You're sure it couldn’t have been an acci- 
dent?” he asked Gus in a lowered voice. 

“That's right,” Gus said. “If that spring had 
snapped of its own accord, the broken part 
would still have been in the distributor.” 

Harcourt rubbed his chin and looked 
thoughtful. He glanced back into the room 
at Swinton, who had resumed his seat on 
the bed. 

“I guess I’m going to have to hold Swinton.” 

“Wait a minute,” Gus said. “Remember 
the wrong cottage?” 

Harcourt nodded. 

“There was a lot of stuff scattered on the 
bureau,” Gus went on. 


“I didn’t pay particular attention,” Har- 
court said. “A wallet and some change 
ives 

“And pliers,” Gus finished. “That stuck in 
my mind because most people don’t carry 
pliers around. Let’s go take a look.” 

They hurried to the cottage to find the 
occupant—a broad-shouldered blond man— 
packing his suitcase. The articles still were 
on the bureau. Harcourt rapped and showed 
his card. 

“Just a routine check. Mind identifying 
yourself?” he asked mildly. 

The man admitted them. Then he handed 
his wallet to the agent. Gus idly picked up 
the pliers and opened them. 

“Good tool you have here,” he remarked. 
“Used it lately?” 

“Yeah. I pulled out a nail some dope’d 
driven into the wall. Pretty near ripped my 
hide on it,” was the answer. 

Gus moved toward the door, casually hold- 
ing a bit of blue steel before Harcourt’s eyes. 

The big man wheeled and slammed into 
Gus, who, ready for him, blocked a wild 
swing. Harcourt grabbed him from behind 
and expertly pinioned him against a wall. 

The door nudged open behind Gus’s back. 
“Swinton’s story checks,” reported Smith, en- 
tering. “From the noise, I thought maybe 
business was good in here.” 

The big man, all fight gone, didn’t resist 
the handcuffs. 

“Looks like I was lucky when I bumbled 
in here, and you were smart,” the G-man 
said after Smith had hustled the prisoner 
away. “How did you know where to find that 
bit of broken spring?” 

“That's where I was lucky,” Gus grinned. 
“It was just a long shot that paid off. When 
plier jaws are greasy, they may hang on to 
any small, light thing they’ve gripped. Guess 
I just didn’t want to believe Swinton had 
done it. I'd hate to think a guy who keeps an 
engine that clean could be a crook.” = END 
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% "4 : Sound deadening and rust preven- 

» tion are its major advantages. Here 
are points to look for if you are 
planning to have the job done. 


Steam cleaning, at the left, removes dirt, 
grease, and rust scale before undercoating 
is applied. When the car is new, this may 
not be required. Car must dry thoroughly. 
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Undercoating ? 


HAT can you expect from undercoat- 

ing? Does the job pay on an older car? 
How can you tell whether the material has 
been properly applied? 

Sooner or later, you'll probably wonder 
about such points. Undercoating, the practice 
of spraying the belly of a car with an asphalt 
material, popped up just before the war. It 
has now become big business. 

Drop into almost any large garage these 
days and you are likely to get a sales talk 
about it. If you buy a new car, the dealer 
probably will suggest undercoating, often 
with considerable enthusiasm. 

This enthusiasm is understandable. At $35 
to $50—the price you pay—the garage can do 
a good job and turn a neat profit. 

Undercoating fills a real need. There’s no 
doubt of that. Think back a bit over the years. 
Chances are you have given little attention 
to the grimy expanse of metal underneath 
your car. Rust preventidn in this neglected 
region is one big point on which undercoat- 
ing is sold. 

Sound deadening is another. Sprayed into 
cracks and crevices under the car, the ma- 
terial hardens and keeps metal from rubbing 
against metal. Sealed in, the body bolts and 
nuts aren’t likely to loosen. Many squeaks and 
rattles disappear. Road and motor noises are 
muffled. 

On a lighter car, the noise-killing effect of 
undercoating helps give a big-car feel. Drum- 
ming sounds lessen or stop. And by sealing 
cracks in the flooring, it keeps dust from 
swirling into the car. 

Spectacular reports are sometimes heard 
about the way undercoating prevents rust. 
For instance, there’s a story about a group of 
factory workers who parked their cars on a 
lot where chemicals had been dumped. Fend- 
ers rotted out in a matter of weeks. Under- 
coated cars parked in the same lot showed 
no sign of corrosion. 

Generally speaking, undercoating has 
greatest value as a rust preventive in coastal 
regions. Salt-laden sea air always lends a 
hand to corrosion. Undercoating also gives 


By R. P. Stevenson 
PS photos by Hubert Luckett 


protection when chemicals are used to clear 
ice and snow from streets. The same is true 
in areas with corrosive soil conditions—in des- 
ert regions, for instance. 

Materials used for undercoating vary con- 
siderablv in their makeup. Almost without 
exception, all the 20 or so commercial brands 
of undercoating now on the market have an 
asphalt base. Other ingredients, however, 
vary with the brand. 

Recommendations offered by the manufac- 
turers for applying their materials all follow 
the same general pattern. But you will note 
a difference of opinion about the question of 
thickness. 

Some specify a 1/8” coating. This, they 
contend, is necessary to provide adequate 
sound deadening and protection against the 
abrasive action of flying gravel, sand, road- 
top dirt, and other debris. 

Others argue that 1/16” is enough if their 
particular product is used. To buttress this 
claim, they offer reports on controlled abra- 
sive tests showing their product equalled or 
surpassed that of a competitor. 

Keep this debate in mind when you order 
an undercoating job. If the manufacturer of 
the product being used stipulates 1/8”, let 
the garage know you expect that thickness. 
Some operators in the past have tried to get 
too many coatings out of a single barrel of 
material. 

Two general kinds of undercoating are 
available. In one, the asphalt and other in- 
gredients are carried in a water solution. 
After application, this type must stand over- 
night or longer before the material will have 
hardened enough so that the car can be 
driven away. 

The most common type, however, has an 
inflammable solvent that evaporates quickly. 
Undercoatings of this kind set in a few hours, 
although it may take several days for thick 
areas to harden thoroughly. 

In a wet state, all solvent-vehicle under- 
coatings are inflammable. Smoking, an open 
flame, and welding are taboo in the vicinity 
of a spray operation. When the solvent has 
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HERE'S HOW IT’S DONE 


1. The grease fittings are gone over with a 
gun if the car has been steam cleaned. Steam 
always knocks out part of the grease. In some 
cases, greasing might be left as the final step 


S. Paper dispenser speeds up the masking job 
in shop where these photos were taken. Gummed 
tape from small roll automatically attaches to 
edge of masking paper as latter is pulled. 


completely evaporated, the undercoating ma- 
terial is perfectly safe. 

Before any undercoating is applied, the 
metal areas must be clean and dry. Even a 
thin film of grease or dust will prevent good 
adhesion. In time the undercoating material 
will drop away. 

If the car has been on the road for some 
time, steam cleaning should be the first step. 
Some dealers charge extra for this. Such 
cleaning normally will remove all dirt, grease, 
and rust scale. But it’s advisable for the work- 
man to check over the car, especially the 
fenders, and scour away any remaining rust 
with a wire brush or steel wool. 

Steam cleaning will knock some of the 
grease out of the fittings. Consequently, the 
garage should go over these with a gun be- 
fore turning the car back to you. Overnight 
is not too long for the car to dry after steam 
cleaning 

While the car is drying, the workman can 
take care of an important preparatory step— 
body tightening. All bolts and nuts should be 
turned up fully. You can be virtually certain 
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2. Body bolts must be tight, for undercoating 
material will cover them up. Sealed in, bolts 
are less likely to loosen. Note that wheels have 
been taken off to give more working space. 


6. Adjusting equipment, operator is now ready 
for the actual spraying. Fairly high pressure 
is necessary to get a good flow from the gun. 
Guns are now made specifically for the job. 


the dealer will do this on his own hook. It 
will save the traditional headache of detect- 
ing the elusive squeaks and rattles that fre- 
quently crop up a few months after a new 
car has been delivered. 

On some cars, especially those made by 
Chrysler, you will find a coating of chassis 
black on certain parts under the car. This is 
a protective paint made from a residual as- 
phalt. This must all be washed off to let the 
undercoating adhere properly. A cloth damp- 
ened with gasoline or kerosene does the job. 

Masking paper applied around the lower 
edges of the fenders and body in skirt fashion 
serves two purposes. It prevents overspray 
from hitting your car or another standing 
alongside. It also enables the operator to ap- 
ply the material right out to the paint line 
along the edges without infringing upon the 
paint itself. 

Undercoating should be applied only to 
certain parts. The ones to be skipped are as 
important as those to be covered. Do not let 
the garage coat the drive shaft, transmission, 
oil pan, rear-axle housing, muffler, tailpipe, 
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3. Chassis black, a thin asphalt paint, must 
be washed from gas tank om other parts with 
solvent so undercoating material will adhere. 
Not all cars have this protective paint. 


7. Undercoating is sprayed with slow, steady 
strokes to assure even coating. The workman 
sometimes uses a plastic face shield while do- 
ing the job. Spraying takes about an hour. 


the brake mechanism, or any of the lubrica- 
tion points. On most of these parts, the coat- 
ing would lock in too much heat. 

You should be sure, however, that an even, 
continuous coating is applied to the fenders, 
fender skirts, gravel deflectors, gas tank, 
rocker panels, flooring, splash pans, and the 
inner face of the back bumper. The material 
should be sprayed extra thick on the joints 
where a fender meets the body. 

The underside of the hood is usually in- 
cluded in the job, but this is up to you. Here, 
the objective is sound deadening only. 

You may have heard that some fleet opera- 
tors apply undercoating to the oil pan to 
prevent low-temperature sludge. This is true, 
and the idea has proved its value on stop- 
and-go vehicles. But this type of application 
is not advisable for passenger cars, since the 
engine would overheat on long runs. In some 
cases, too, the fire wall is coated. But this 
demands a lot of finicky masking. 

As a rule, a good undercoating job should 
last the life of a car. But this rule, like others, 
has its exceptions. Constant driving over 


4. Masking paper is attached in skirt fashion 
around the edges of the fenders and body. This 
enables operator to spray undercoating out to 
the paint line without splattering the finish. 
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8. Inside of hood is coated to deaden engine 
noise. The coating also adds desirable rigidity 


to the thinner sheet metal found on some new 
cars. Car can be driven in a few hours. 


loose-gravel highways may wear through the 
coating, especially if it has been applied too 
thin in the first place. 

Temperature extremes have no apprecia- 
ble effect on the better undercoating mate- 
rials. These usually will not soften to the 
point of dripping unless heated to at least 
300° F. At the other end of the thermometer 
scale, the materials will not crack unless the 
temperature drops to around 30° below zero. 

Like seat covers, undercoating adds to the 
resale value of a car. Not only will the pros- 
pective purchaser be more apt to like the 
sound and feel of the car, but the lack of 
rusted-out spots will be a point in your favor. 

You probably have wondered what hap- 
pens if you dent an undercoated fender and 
must have it bumped out. Will the under- 
coating present a problem? 

The answer is no. The material is quickly 
softened by applying a torch to the painted 
side of the fender. It then can be scraped off 
the area where the work is to be done. If 
necessary, body bolts can also be uncovered 
by torch softening. END 
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Open Car Becomes 
Sedan in One Minute Fiat 


Tuus all-metal convertible, built in Eng- 
land by Col. John Dolphin, can be converted 
from a smart open tourer to a completely en- 
closed sedan in exactly 60 seconds. 

As a convertible, the roof lies snugly out of 
sight in the hinged boot. You don’t have to 
be a professional strong man, either, to lift 
the steel roof into position. It just takes.a little 
nudging, since the weight is neutralized by 
counterbalances. Two locks on the windshield 
secure the roof, while rubber sealing makes 
all joints watertight. Dolphin, who contrib- 


uted two important inventions to World War 
Il—a one-man submarine and a folding mo- 
torcycle used by paratroopers—built his un- 
usual car around the chassis of an Allard, a 
standard British automobile powered by a 
V-8 engine of 221 cu. in. displacement. 


Old Motorcycles Race in Great Britain 


Two entries in England’s 13th annual race 
of historic motorcycles are shown here. Only 
machines built before 1915 were eligible. At 
left is a Beeston Tricycle that was built in 
1899, one of the oldest entries. Its engine has 
a displacement of 10.675 cu. in. Below, an 
early American-built motorcycle—a 1911 
Pierce Arrow — gets away to a flying start 
with the aid of a couple of willing helpers. 
The engine, four cylinders in line, displaces 





New Pinch Brakes 
Stop the Crosley 


"per y icy has pulled something new out 
of the air—a type of brake previously 
used only on planes. Actuated hydraulically, 
the brakes consist of small pads of a hard 
braking material that pinch together on a 
revolving cast-iron disk when you step on 
the pedal. 

This gives a soft but positive braking 
action. The brakes were tested for a year 
before being adopted. The friction surfaces 
are said to wear very slowly. 

Besides the brakes, the latest Crosleys 
introduce a new engine called the Ciba®. 
Instead of using brazed steel stampings as 
in the old 59-lb. Cobra®, the new engine 
has a cast-iron block. This ups the weight to 
about 85 Ib. In design, the engine is the 
same, but power is slightly increased. END 


New disk brake is operated by a conventional 
hydraulic system. Above is what you see when 
you take off wheel. Disk revolves with wheel 


Dust cover protects inner face of the disk but 
allows cooling air to circulate. Water and oil 
are said not to impair the action of the brake 
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Hand-brake lever in the newer Crosleys is 
located just under the dash. It sets the new disk 
brakes on the rear wheels by mechanical link- 
age. Hand brake was previously on the floor. 


Two pads of braking material about size of 
half dollar pinch against sides of disk. A spring 
separates the pads when you release the pedal. 


Turning this nut on back of cylinder assembls 
adjusts the braking pads to proper clearance. 
Previously, the Crosley used mechanical brakes. 


‘ 





or little, take your choice. Both trailers are sold knocked down for home assembly. 


Trailer Comes 
na Package 


> 
_ 


*y 8 





Here’s what you get. Crated for freight ship- 
ment, big trailer, at left, weighs 1,000 Ib. Here 
16” Ford wheels are simply wired to the under- 
frame. Tires and tubes are not furnished 


Open it up and here's what 
you find. Maker claims you 
can put trailer together in 
your own back yard in eight 
hours using only a screw 
clrive r, Wren h ind hammer 


Assembly begins. Here wheels and tires are 
on, floor bolted to underframe, and plywood 
wheel housings screwed in place. 
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VENTUALLY, it had to come—a trailer a 

man handy with hammer, wrench, and 
screwdriver could assemble in the back 
yard. Now, Prefab, Inc., of Los Angeles, 
offers you a choice of two—the Cub Senior® 
and the Cub Sportsman®. 

All you must do is unwire the crate and 
follow detailed instructions. The parts are 
all pre-cut and everything is furnished ex- 
cept tires, tubes, and paint. 

Senior boards the train in Los Angeles at 
$395, Sportsman at $279.50. You pay the 
freight, but shipping knocked down saves 
more than half on delivery charges. 

The house trailer includes all conven- 
iences for living on the road. The 
de-luxe Sportman, designed chiefly for hunt- 
ing and fishing trips, has an aluminum body 
and weighs about 450 Ib. A mattress on the 
floor provides comfortable sleeping. 


less 


£ Ss td Re 


Walls are nailed temporarily, then permanently 
secured with screws. All units are predrilled 
for screws and bolts. Tape is applied over the 


seams to hide nails and any irregularities. 


Four persons can sit comfortably on the seats. 
Inside, the bigger trailer is 8’ long and 6’ wide 
and high. Equipment includes a_ pull-down 
ironing board and hinged and screened windows. 








} 


Top curves into place after side walls and 
front bulkhead have been attached. All seams 
are calked to keep out water. Sides and top 
are composition board, reinforced with is 


“ 
a 
ae 


eh we? r sm 
In goes the sink assembly. This includes ice 
box, aluminum basin, and four drawers. Four 
other assemblies come with the kit—shelves, 
table, clothes closet, underseat cabinets. 


Pulled out, the seats make a double bed. The 
closet comes already wired for either 6-volt 
or 115-volt electricity. Detailed instructions 
make it easy to assemble the trailer. 


= ne 


Terie | 
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Low-Cost Convertible Does 30 Miles per Gallon 


Expectrep to sell for 
about $1,170 at the fac- 
tory, this little car 
tooled up tor pro- 


is NOW 
being 
duction in a wartime au 
craft plant at San Diego, 
Calif The maker is Del 
Mar Motors, Inc. 

Powered by a 4-cvl., 63 
hp Continental engine, the 
pilot model is said to give 
wound 30 miles per gal 
In tests, it has been clocked 
at 100 m.p.h. Fifty is an 
cCusyv Cruising speed 

Built on a conventional 
Del Nar has al 
wheelbase and 58’ 


chassis, the 


100” 


. 


tread Three moc Is are planned a conve! 


tible, accommodating three persons on the 
two-door 


single seat i 


dan and i three passenger busine SS coupe 


Oil Filter Has Safety By-Pass 

A New motorevele oil filter 
the Harlev-Davidson Motor Co.. Milwaukee. 
Wis., forces the lubricant to pass through 
i evlindrical felt filter clement The 
has i hall check \ ilve te 


thre ‘ hk ment bye COMES ¢ logge dl 


Luce d by 


unit 
by pass the oil if 
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five -passt neer SC- 


\s designed the car is to be largely as 
sembled from standard parts obtained trom 
will 


automotive-industry suppliers. The car 


use 6.00 by 12 tires 


Double Mirror Looks Ahead 


WuiILe vou are driving behind a truck or 
othe I large vehic le . this cle vice Is 8 Lid to give 
vou a view of the oncoming traffic. Made by 
Passing Eve. Inc., Kenosha, Wis., it consists 
of two murrors on a chrome -plated double 
um that clamps to the door. 


Reflecting Sign Protects You 

Nicut repairs along the highway can be 
made in greater safety if vou use this new re 
fecting danget signal Made of steel, it folds 
for storage im the luggage compartment. It’s 
painted red and glass reflecting beads form 
the lettering. The Veecliff Corp... New York, 
makes it. Called Steer Kleer®, the 
retails for about $3.50. 


sign 














Mechanics | 
and 
Handicraft 








Workshopping comes easy with ) 
this power-tool rig: Everything fits 
into a box. See next page. 


veces Power-To0! Shop 


Motor and spindle arbor are heart of five power tools in a trunk 


1. You start with this—a plywood panel to 2. Mount table posts with angle brackets and 
fit inside trunk, a hp. motor mounted on long wood screws. Low plywood wall supports 
blocks to let 6” sandin disk clear the base, switch; other pieces guard the saw blade. Pul- 
and a polishing head. Note lifting handles. leys take sanding disk and drill pad. 


* _ sy 
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With saw blade removed, this rig does turning, jigsawing,. 
disk and drum sanding, drilling, buffing, wire brushing. 


s 


Bookshelf with turned 
posts, jigsawed sides, 
dadoed joints is a breeze 
to build with this outfit 


Builds ltsel 


that make real work real fun. 


3. Attach leaves of hinges to forward posts 
Screw matching leaves to plywood table 
with countersunk bolts. Insert removable hinge 
pins and mark recess for head housing. 


aia OULDN’T a practical set of power 
A tools be built around a motor and a 
polishing head?” asked our Editor. “Some- 
thing a fellow living in an apartment, or 
even a furnished room, could put to use?” 
The only answer to that was to try. The 
result is an eye opener. With electricity 


1. Chisel recess and remount 12” by 15” table 
ifter putting saw blade on. Lower table slowly 
to cut saw slot. Widen it to 4” by filing or 
reclamping saw to cut a second kerf. 


i 





w/I 


5. Hold straightedge against blade. Measure 
to table edge at beth ends. If edge isn’t parallel 
to blade, plane true. Fit cabinet lid supports 
and wing nuts as below. 


+ 


6. Rip fence is ripped to size against tem- 
porary fence, a straightedge clamped to table. 
Raise and lock table to rip groove 4” deep for 
clamp rod, as shown in drawing opposite. 


7. With finished fence, you can groove %” 


sanding table 4” deep. Reset fence to widen 
groove each cut. Note bolt and wing nut that 
clamp table support on each side. 


doing the work, you're free to enjoy the 
sheer fun of craftsmanship. Difficult dadoes, 
recalcitrant rip cuts, and finicky fits become 
swift routine. You're no longer “too tired to 
make things” after supper. 

Best of all, you needn't turn your pockets 
inside out. The setup is tailored to slim 
budgets. And the rig literally makes itself: 
it’s designed to cut and sand its own parts. 

Its capacity is necessarily limited. It 
won't take the place of a 10” tilt-arbor saw, 
nor handle a bedpost turning, compound 
miters, or the oak stem of a cabin cruiser. 
But these are the rare jobs. What it will do 
is make the many cuts, grooves, dadoes, 
holes, and short turnings that are 90 percent 
of most jobs. It’s a natural for modelmaking. 

You'll need a 1,750-rpm, %- or 4-hp. 
motor, costing new from $10 to $15. With 
luck you may find a used one for less, but 
don’t buy any rated less than % hp. 

As the polishing head is the heart of the 
setup, it pays to get the best you can within 


size limitations. The one shown is 6” from 


mounting surface to shaft center, and has 
bronze bearings and a single pulley. Needle 
bearings would be better, of course, and a 
two-step pulley would give a speed choice 
for drilling and turning. 

Check the shaft for up-and-down play in 


the bearings (there should be none). All 
end play should be removed by adding thin 
shim washers as needed next to the pulley. 

You'll need a drill chuck, preferably of 
%” capacity, that will thread on the right- 
hand end of the shaft, a three-step pulley, 
and a single small pulley. Brass facings 
bolted to the pulleys turn them into a 
sanding disk and drill pad. Instead of brass, 
you can use %” plywood disks, turned true 
as they spin on the motor shaft. 

If you intend to put the outfit into a small 
trunk, buy a very short V-belt. Should you 
have more room, spacing the motor and 
polishing head farther apart will allow more 
swing over the sanding disk. 

The combination saw blade shown does 
both ripping and cross cutting. Be sure to 
use regular recessed arbor washers both 
sides of it, and clamp it securely (the left- 
hand end of the shaft will have left-hand 
threads). Always play safe by removing the 
blade when you do work that requires re- 
moval of the saw table. And use %” plywood 
to box in the blade below the table. 

The table shown wasn’t grooved. Small 
stock is cross-cut bv holding it against the 
miter gauge and sliding this along the table 
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edge. Larger work is handled by clamping a 
straight strip on crosswise and guiding this 
on the edge. The same dodge, with the 
strip clamped lengthwise, enables one to rip 
stock at settings the fence won't permit. 

If you want a grooved table, mount a 
temporary one and clamp on an improvised 
fence. With this setup, groove the table. 

The tailstock bar must be turned or filed 
to a point, and tapped for a screw that slides 
in the slotted feed lever. File a sharp cross 
on the end of a short rod, which you can 
chuck as a live spindle. Small turnings can 
be gripped right in the chuck. 

Besides the sponge-rubber pad under the 
jigsaw, there are two under the base panel 
4 double outlet mounted in front is for a 
hand grinder and an engraving tool. The 
10-amp fuse protects house fuses. You can 
unscrew this to prevent children from hurt 
ing themselves. All wiring is underneath. END 


raise 


8. Attach sanding table to blocks that 
it to center of disk. Finish table and gauge witl 


wax only. Reversing switch makes motor run 
backward for sanding on near side of disk. 


10. Magnetic jigsaw is hand type mounted on 
blocks atop sponge-rubber pad. It has plywood 
table 8” square. Switch is on base. A double 
outlet is mounted on tailstock at left 


9, Mount tailstock table on blocks. 

in chuck through pillow blocks to align them. 
File cap of one block so it clamps spindle when 
tightened. Pivoted lid support is feed lever. 


ll. Everything fits, including vise at corner. 
Gooseneck lamp is bent down, saw table de- 
tached and laid lengthwise. Trunk base becomes 
lid, removed like table by pulling hinge pins. 
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Touches of brass and a clear-plastic handle set off copper. The peened areas add contrast. 


bd | URING a party, you could empty the 
over-lowing ash trays into a bucket, 

\ \ ( I] (| Ay but a silent butler makes a better impres 
sion. This one presents a handsome appea 


ance but isn’t very difficult to make 
Four brass petals and a center brass ring 





6 
Ty 
II} \\ ()- Oe on the cover stand out against peened and 
burnished copper. Round brass wire, sol- 


dered in place, creates a clean dividing line 
between the plastic handle and its copper 


® socket. 
wy ( By Bill Luther All other parts are copper. Get soft cop- 


Form body from 1's” 2” strip of 20-gauge Peen the copper top outside the spaces to be 
copper. File the ends square, bind band tem- occupied by petals. This rough texture makes 
porarily with wire. and silver-solder together i pleasing contrast to the burnished petals 
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per if you can. Otherwise, anneal the stock 
before working. Form the circular body 
from a 1%” by 12” strip of 20 gauge sheet, 
fattening the metal well before bending. 
Silver-solder the joint. 

The spiral decoration around the bottom 
consists of two pieces of 1/16” square cop- 
per radio bus bar twisted together. Before 
twisting, roll up the pieces, heat red hot, 
and plunge into dilute sulphuric acid. This 
removes the tinning coat. 

Clamp the ends of the wires in a vise and 
twist into a tight spiral. Wrap around the 
body and saw to the correct length, match- 
ing the twists to make an invisible joint. File 
the ends square and join with silver solder. 
Cut and solder together a ring of this square 
wire to finish off the top edge of the pan. 

After cleaning the outside surface of the 
body band, tin the edges lightly with soft 
solder. Also lightly tin the inner faces of 
the decorative rings. Slide on the band and 
sweat-solder in place. 

Cut a 3%” disk from 20-gauge copper 
for the bottom. Flatten, tin the edge, and 
sweat into place. The handle socket is a 
1” length of %” o.d. copper tubing. After 
soft-soldering a ring of 1/16” brass wire 
around one end, sweat the socket to the 
body. 

The top is a 4” disk of 16-gauge sheet 
copper. After tracing off the outline of the 
top decorations, peen all areas outside these 
lines. At the center, form a %” dome, using 
a round-ended punch on a lead _ block. 
Around the dome solder a ring made from 
1/16” brass wire. 

Tin the backs of the brass petals and half 
the tops of the copper ones. Sweat these 
units together. Then sweat to the cover. 

After cutting and bending the hinge to 
shape, file a shallow notch in the edge of 
the body just above the handle socket. Use 
the hinge itself as a guide. Sweat the hinge 
to the underside of the lid. 

Turn the handle from 1” clear plastic 
rod. Polish with soft rag buffing wheels, 
using a light pressure and white buffing 
compound. Finish with a clean wheel and 
no compound. The handle should fit snugly 
in the socket. It is secured by the hinge pin, 
made from heavy copper wire. 

Polish all the metal parts to a mirror 
finish, using tripoli followed by rouge. 
Clean off the polishing compound with 
solvent and hot soapy water. Then apply 
a coat of clear lacquer. When dry, push in 
the handle and peen the pin. END 


. d oe .. 


Snip the bottom petals from thin copper, top 


ones from brass. Thoroughly flatten all petals 
before sweat-soldering them in place. 


File a slot in the top edge of body above the 
handle socket to admit the hinge shank. This 
permits the lid to fit down flush on the pan. 
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What's Your 


My personal snorkel, the hose and 
extension on a tank-type vacuum cleaner, is 
small objects 


wonderful for retrieving 


macee ssible 


into place s Tie a 


dropped 
piece of gauze over the nozzle to keep the 
article from going into the tank when the 
Don't use this for pick- 


vou 


suction picks it up 
ing up something from an 
lose the 
canary vou 


Fey, Columbus. O. 


aquarium 


cleaning a 


Pat 


guppies), or for 
get the bird 


may 
may 


sa 


— 


' 


ae 
as 


“— 


rat 


UPPER LOWER 


WINDOW Mm wixpOw 


PANE a PANE 
nussen | 


STay 


My bedroom seemed like an air base 
tor three fighter squadrons of mosquitoes. 
Once landed, they took me for a blood bank 
I had fit-in screens on the windows but the 
gap between the upper 
sash and lower pane. Then I tacked a rubber 
strip along the lower edge of the upper sash 
to block the opening. Now I sleep without 
swatting or spraving insect dope.—Joseph 


Shulman, Brooklyn, N_Y. 


bugs Hew in the 
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Show me the video home. | was 
driving in to the city and ducked off the 
main highway to escape heavy traffic. Soon 
I was hopelessly lost. After driving around 
side roads and lanes for awhile, I suddenly 
thought of the T\ Phe dipol Ss are 
set up facing toward the stations, which in 
in the citv. By following the 
dipoles, I soon Was on my 


Walter Katig. Manhattan. N. Y. 


ti rials 


my area are 


way home 


Paddling your own kayak is fv 
but not when dripping water from the 
blades down your After an 
hour of paddling, you get sort of soggy. | 
solved the problem for about a tenth of 
would have cost 
sink stoppers 


runs sleeves, 


what regular drip cups 
Cutting the centers out of 1%” 
I forced the rims over the takedown ferrules 
and up to the blades.—J. B. Ehrhardt, Mad 
ison, N. J. 





Have you pulled off a smart one lately? We 
will pay for acceptable contributions show- 
ing ingenious solutions of problems in the 
home, shop, garage. or camp. It doesn’t 
matter if it's wacky—if it works. Use gov- 
ernment postcards only. Contributions can- 
not be acknowledged or returned. 














Midget 


A LIGHTWEIGHT bicycle motor that will 
run on almost any fuel from heavy bunker 
oil to kerosene is being manufactured by 
the Lohmann Company, Bielefeld, Ger- 
many. Main feature of the 11-lb., two-cycle 
engine is its economy of operation; fuel-tank 
capacity is % gal., said to be good for 100 
miles. A Diesel, it has no electrical system, 
ignition being effected by compression heat. 
A handle-bar control allows compression to 


3 i : a 


Cantilever Reinforcement 
Makes Seaffiold Safer 

Don’t take chances with weak or springy 
scaffolds. One carpenter makes his hanging 
platforms safer by the method shown above. 


German Diesel Motorizes Bicyeles 


CLUTCH 
CONTROL 


THROTTLE & 
whi -2 


te, 


VARIABLE 
am COMPRESSION ~ 
~~ Beenisies 
Fi. ee 


be varied from 1-to-70 for starting to 1-to-50 
for running. Bore is 27 mm., about 1%”. 
Made for bikes weighing 22 to 28 Ib., 
the motor is simply clamped on, leaving the 
pedal drive unaltered. A friction roller trans- 
fers power to the rear wheel. On a level the 
0.6-hp. motor gives speeds from 1 to 12 
m.p.h., and it’s said to take a 7-percent 
grade with ease. Arrangements have not 
been completed for its distribution here. 


For a single-plank scaffold he nails a two- 
by-four cleat across the center of the plank. . 
A long board is bent over the cleat and 
nailed at both ends. Two-plank scaffolds 
require only two cleats across the double 
width.—Victor H. Lamoy, Upper Jay, N.Y. 


Rack Keeps Pens and Pencils 
from Rolling off Table 

Your drawing table won't be as cluttered 
if you keep pencils and other drafting tools 
arranged in this wooden rack. The board is 
7%” by 74” with 4” grooves routed as shown. 
A \” by %” strip in front acts as a stop, and 
the slant is provided by two 4” by 2%” 
dowels in back. The rack lines the pencils 
up for easy selection and prevents them from 
rolling off the desk or under the work. 
Glenn A, Wagner, Delmar, N. Y. 
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VL mese Dimensions 
1 py SAME FOR ALL FRAMES 


STEM ANO FALSE STEM 
PLANED FROM 15,*15_, 
vax" 

FOR STRINGER 





34) FOR ALL FRAMES 
(CuT FROM & CLEAR PINE) 


FRAMING DETAILS 
7+7 CROSSPIECE 


PLASTIC ORINK STIRRER 
ACTS AS SHEER PIN 


ARE GLUED IN AFTER : cued vo sore SIDES 
PLANKING IS ON OF THIS SECTION 





























OUTRIGGER — 


SHELF ——-4 
BRACKET 





LEEBOARD IS CLEATED IN 











IF LEEBOARD STRIKES 
UNDERWATER OBJECT 











DETAIL OF OUTRIGGER 
BEAM ANO LEEBOARD 
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Light and fast, this three-hulled craft will 
quickly put you under sail, whether you live 


near salt water or fresh. Built for easy dis- 
mantling, she can be carried for miles on a car, 


Outrigger Sailboat 
Built in Week End 


By George Daniels 


ERE’S a fast little boat you can stick 

together in a couple of days. The secret 
of the speedy job is a synthetic-resin ad- 
hesive. This provides a bond stronger than 
the wood itself and so waterproof that you 
could boil the joints all day without causing 
them to weaken, 

The boat belongs to the class of fast sail- 
ing craft sometimes dubbed trimarans. She’s 
so light a mere whisper of a breeze is often 
enough to move her. In a really good breeze, 
you'll streak along like a speedboat—without 
heeling more than a few degrees. If be- 
calmed, the boat’s light enough to paddle. 

Little work space is needed. The hulls 
are so narrow you can build them in the 
house, upstairs or down, and slide them out 


the window. I worked in.our living room, 


winding up the entire job in one week end. 

Several waterproof adhesives suitable for 
boat work are on the market. Mix just be- 
fore use and apply with an inexpensive paint 
brush, coating both of the surfaces that are 
to be joined. When you are through, wash 
the brush in cold water. 

At ordinary temperatures, the glue will 
set hard overnight. But you can speed up 
the job by putting the glued parts in a room 
heated to 85° or 90°. For instance, the main 
hull frames for this boat were cut and glued 
in the morning, hardened in a hot kitchen 
during the day, and fastened to the length- 
wise pieces—the keel, chines, and stringers 
—in the evening. 

Cut the hull frames as the first construc- 
tion step. You'll note from the drawing on 
the facing page that two frames of each size 
are required, except in the case of the middle 
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Glued frames for the main hull are spaced at 
24” intervals along keel (above left). Guide 
cuts for beveling the keel and chines are made 
with a saw (center). Battens are clamped to 


one. For the latter only, use side members 
24” wide, 

Clamp the parts together until the glue 
has set. If you haven't enough clamps, drive 
a brad or two through the pieces. You can 
pull these out later if you wish. 

In assembling the hull frames, align the 
upright members and the bottom piece care- 
fully with a try square. This is important, 
for after the glue has hardened it won't be 
possible to make changes. Use newspapers 
to keep the glued parts from sticking to the 
floor or workbench, 


T'wo hinges bolted together join the boom and 
left), allowing the boom vertical and 
movement. A_ plastic drink stirrer 
shear pin for the rudder. 


mast 
herizontal 
center ) 


SCTV CS is 


184 POPULAR SCIENCE 


the sides of the saw to keep it from cutting 
too deep. V notches cut at a 60° angle in several 
pieces of scrap stock (right) keep the pontoon 
planks alenel while glue is setting. 


When the frames have set, glue them and 
the two stems to the pine keel. For added 
strength, join the stems to the keel with 4” 
dowels, or perhaps simply a nail driven 
through the keel into the base of each stem. 
Also glue the chines and stringers in place, 
tving them and the frames with heavy cord 
until the glue has set. Be sure all elements 
are properly aligned before setting the hull 
frame aside to dry. 

Then turn to the pontoons. Use battens 
to lay out the side and top planking to the 
dimensions given on page 186. In the origi- 


= 


Leeboard cross arm, a length of two-by-four, 
is marked (right) for two brass door hinges 
that hold it to the outrigger beam. Here the 
leeboard is seen in the up position. 





Main hull presents trim appearance as it nears 
completion (left). Note the large screw eyes 
in stern. A pin dropped through these and two 
mating eyes in the rudder hold rudder-tiller 


ver 


nal boat, these parts were cut from 4” ma- 
hogany veneer, but 4” waterproof plywood 
could be used just as well. 

With a block plane, bevel the bottom 
edges of the sides to about 60°. You don't 
need to worry about the bevel being exact 
since the glue will fill in small gaps. Also 
cut the nose blocks and the two 60° bulk- 


heads on which the outrigger beam is to 
be mounted, 

Coat the beveled surfaces of the sides 
with glue and join them by driving in a few 


aw 


brads. Cut 60° V notches about 3” deep 
in several blocks of scrap wood and rest the 
glued sides in these. Glue in the nose blocks 
and two center bulkheads, 

Other frames for the pontoons are simply 
cut to length and stuck in place with glue 
It’s not necessary to notch or fit them. The 
gap-filling qualities of the adhesive will 
take care of this, 

When the sides have set, plane off the 
upper edges so the top panels will lie flat 
for gluing. You will notice at this point that 
the top edges have a definite upward curve 
near the ends. The top planks will easily 
conform to this curve if drawn down at the 
center with cord. 

Before gluing on the top panels, apply a 
good boat paint to the inner surfaces of the 
top and sides, leaving unpainted strips where 
glue must be spread. Glue on the 1” by 12” 
by 36” tongue for the outrigger beam at the 
same time you are attaching the top panels 

By now the main hull frame should be 
fully dry. The side planks go on first. These 


assembly in place while boat is in use. Mast 
is mounted on its step with a hinge (right), 
permitting mast to be walked up. Two bolts 
in the step allow removal of hinge and mast. 


sr 


are straight lengths of 4%” mahogany 12” 
wide in my boat, but 4” waterproof ply- 
wood could be used. Since the curve of the 
sides is so slight, very little beveling is 
necessary on the edges of the frames. Here 
again, the glue saves you time by making 
an exact fit unnecessary. 

Te the side planks in position tempo- 
rarily and mark on them the position of 
stems, side frames, stringers, and chines. 
Then remove the planks and apply glue 
both to the framework and planking. At 
this point, it’s best to have a helper in apply- 
ing the glue so it won't begin to dry on any 
part before the plank is set in place. 

If you use partly driven brads to hold the 
planks to the chines, you will find it possible 
to apply the bottom planking before the 
sides have set. Bevel the lower edges of 
the side planks and the keel so the bottom 
planks will fit flat. Try these in place before 
applying the glue, and be prepared with 
enough clamps to hold the twisted portions 
at each end of the boat. 

If your bottom planking is not plywood, 
the stresses may cause it to develop a split 
or two. But don’t let minor splits worry 


vou. A little glue will seal them. As the 


. final step in the planking job, glue on a rub 


strip, holding it in place with partly driven 
brads. When the glue has set, pull these 
out and plane down the strip. 

Then turn the hull over and glue in %” 
by 4” reinforcing ribs midway between the 
Floor the boat with slats or ply- 


frames. 
wood, glue in a seat cut from %” stock, and 
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3, ORAIN HOLE IN AFT 
SECTION IS PLUGGED 
WITH LARGE CORK 
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% BOLTS 


TYPICAL OUTRIGGER 
FRAMING BEAM MOUNTING 
SECTION f BULKHEAD 


Pontoons are bolted to the outrigger beam. This allows dismantling boat into smaller units. 


follow with blocks for mounting the mast This beam allows some flexing, preventing 
step and outrigger beam. Install a 2” by 2” any _ excessive twisting on the lightweight 
crosspiece at No, 4 frame for the pulley hulls. Like the mast step, the beam is 
block, and add the inner stringers. The attached with bolts for easy removal. Re 
forward deck can be glued on, but you may moving these parts allows the hull to rest 
prefer screws to give access for seasonal flat on the car top. 

painting, Shape the leeboard and rudder from | 
Glue up the outrigger beam, using two white pine. Only one leeboard is used, since 
lengths of 2” by 3” fir for the side members. _ this kind of boat doesn’t heel enough to lift 
out of the water to any appreciable extent 
In the original boat, the leeboard was 
asian atin of me ao om mounted on its oak crosspiece with heavy 
shelf brackets. If the boat is to be left in 
the water, however, it would be advisable 
to use straps of 4” bronze bent to a right 

angle instead of steel brackets. 

\ If you find it necessary to splice a mast, 
wo} \?’ take special pains with the joint. Cut the 
\ two pieces at an angle and clamp firmly 

while the glue is drying. 

The finish consists of clear varnish on the 
main hull sides and on the pontoons, vellow 
enamel on the bottom, trim, and the spars. 
4 secondhand Comet sail will serve very 

+ nicely if you are not prepared to buy a new 
one this season. 

One advantage of the boat is its port- 
ability, allowing you to pick and choose 
sailing locations. The main hull weighs 
only 75 lb., the pontoons less than 30 Ib. 


Boat is rigged like this. The jib is run up on 
the forestay. Stays are stainless steel sash cable. each. Dismantled, the boat has often been 


Three battens are used in the sail 


” 








carried 50 miles atop a car. END 
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Cheese Grater Catches the Crumbs 


F SPAGHETTI is 
home, you'll want this attractive grate: 
for the dry Italian cheese that tops it off 
a fine job, too, on bread 


a specialty in your 


The grater does 
crumbs and other dry foodstuffs. The grat 
ings fall into a drawer, ready for use. 

First grater. Its 
determines box 
drawer. I used the common half-round type, 


obtain a suitable size 


dimensions of the and 
snipping off the ends and then flattening it 
Dimensions in the drawing are suited to the 
grater that I had. 

All wood parts were cut from stock 
with the exception of the body of the drawer 
This is 4” plywood. The drawer pull is a 
small five-cent knob. 

Begin by making the grooved molding 


Metal grater fits into a 3/16” groove cut in 
the frame molding. If cutting this presents any 
difficulty, vou may be able to buy suitabl 


molding already grooved The molding is 


that frames the grater, modifying the dimen- 
sions given if necessary. Lay out a pattern 
for the back and cut to shape. Drill a hole 
for hanging up the grater. After cutting 
other parts, assemble with glue and small 
brads. First join the sides to the back. Then 
butt the bottom Alte: 
tacking the molding to the sides and bot 
tom, slide in the grater, and put the top 
part of the molding in place. 

Butt joints also are used for the drawer. 
Glue on a false front and strengthen it with 
brads driven from the inside. 


between the sides. 


Round all edges with a rasp or coarse 


sandpaper, finishing with fine sandpaper. 
The wood parts may be stained or left nat 


ural.—Doris Aller, San Francisco, Calif 


mitered, but other parts are assembled with 
butt joints. The finished grater is used as above 


Protect the box with spar rnish or lacquer 
rubbed down and waxed 
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This filigreed latticework was ~ Sea a 


4” waterproof plywood. The drawing at left 
gives you the pattern on 1” squares. 


Trellises Add 
Glamour 
at Low Cost 


By Hi Sibley 
ye perma you can do with a hammer 


und saw will add more to a plain arch 
or entrance than latticework. Most of de- 
signs shown here can be straight hand-tool 
iobs. Even the filigreed trellis shown on 
this page was cut out by hand. If you have 
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Arched gateway is a universal favorite. Band- 
irch members Phev 
ind waterproof glue 


saw Was used to cut out 


ire joined with dowels 


a power jigsaw but find that the panel is 
too long to be handled conveniently with 
vour equipment, you can cut it out in sec- 
tions. Then assemble it in its location with 
glued and splined or doweled joints. In all 
such outdoor work, use a waterproof glue 
such as a resorcinol or urea type. 

A simpler installation is shown at the top 
right of this page. Here the lattice is nailed 
to strips on the posts and porch roof. You'll 
find that one lattice strip at top and bottom 
needs a short filler piece between it and the 
nailing strip. 

One of the most popular types of gate- 
wav is the arch pictured above. The arch 
members are bandsawed in three sections 
ind joined with dowels and waterproof 
glue. Note that the horizontal strips pro- 
ject beyond the frame members both ways. 

At right is an effective design for an 
archway of not less than 4’ radius. The 


a 


{wn 





mL ddd 


Simpler design above is a hammer-and-saw 
job. Middle slat overlying others should be 
shimmed up at top left-hand corner. 


This style is adaptable to an arch with an 
opening large enough to permit bending the 
frame. Spruce was bent and screwed to wall 
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curved pieces are spruce, soaked and bent 
and then fastened to the wall with masonry 
anchors. The slats were nailed on radially. 

The half-wheel pattern at left has a rim 
scrollsawed in three pieces. The inner ring 
was bent and nailed to the spokes. Hickory 
or spruce, soaked overnight or steamed, is 
suitable for this part of the design. END 


Rim of this half-wheel pattern was scroll- 
sawed in three sections and joined with glue 
ind dowels. Inner curved piece was nailed. 


Attractive trellis arrangement alongside chim- Seat with trellis has bandsawed - beams 


vv breaks up the straight lines of the fence built up with doweled lap joints. Note that posts 
nd provides support for climbing vines ire creosoted below grade as rot protection 


Open latticework encloses this long porch. several pieces glued and doweled together 
Circular opening at the gate was built up of Careful sandpapering and filling conceals joints 
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Bread Slicer Works like a Miter Box 


UnirorM slices of bread drop out a slot 
into a basket or pan when the end of this 
cutter is allowed to overhang the work sur- 
A sawing action with the knife cuts 


feed 


face. 
the slices evenly as fast 
the loaf into the box. 
The slicer was made from 
For some home-style loaves it may be neces- 
sary to vary the dimensions slightly. In lay- 
ing out the parts, note that the sidepieces 


as you can 


4” plywood 


Qa" 


are notched to receive the 3” by 64” 
The lowered sides make it easier to grasp 
the loaf and box. 

Continue the knife slots 1 
top surface of the bottom so the knife will 
separate the slice cleanly. If the slots are 
cut with a power saw, widen the kerf with a 
second pass. Smooth the slots by drawing 
sandpaper through them. Varnish or lacquer 
the finished box. 


end. 


32” below the 


Quick-Adjusting Clamp Jaw Locks with a Twist 


Wirn these C clamps, you don't have to 
waste time making adjustments. To suit the 
clamp to the work, you slide the pressure 
rod in or out. A clockwise twist of the 
handle then locks the rod to the threaded 
member, a roller jamming in an internal cam 
when the rod is turned in one direction 

\ further twist of the handle causes the 
foot to exert work \ 
counterclockwise turn unlocks the bar and 
allows it to be withdrawn. 

Richards’ Industries, Inc., Grand Rapids 
Mich., makes the clamp in 2” to 6” sizes. A 
ball bearing between the foot and rod end 
prevents torsion on the work. 


pressure on the 


Plastic Cemented for Turning 


RUBBER Cement provides an easy mount- 
ing method when you want to turn a plastic 
disk. Attach a piece of wood to the lathe 
faceplate or mount the 
center. Apply cement to the wood and to 
the masking paper on the plastic, let it dry, 
and then press the plastic and wood firmly 
together. Push a block of 
against the plastic with the tail center. 


Joseph F. Gréce, Bronx, N.Y. 


wood on a screw 


smaller wood 
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Making 


LOIN 


by Hand 


By Edwin M. Love 


Though they look like straight-cut tapers, hopper joints 
ean be tricky because compound angles deceive the eye. 


APERED boards are those that are cut 
In most cases that’s all they 
fortunate for the 
Calculating angles and cut 
with hand tools can 


on a slant 
are—which is amateur 
workshopper 
ting them accurately 
sometimes be a tough job. 
But when vou are tapering table legs the 


exact angle makes precious little difference 


BOWL & MALLET 
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All that matters is that the mating pieces 
have the same taper—or appear to have it 
The same is true for bench ends, door stops, 
and clamp wedges. 

In this form tapers are easy, for 
where precision is required, the measure 
given in lengths rather 

All you have to do is 


even 


ments are usually 


than angle of slope 





Saw tapers as you would any straight edge. 
Pencil center lines; cutting lines may be scored. 
When nesting tapers, allow for saw waste. 


measure the dimensions—say the 
width at top and bottom—and connect the 
lines with a straightedge. 
need a 


wiven 


Let's say board of given 
length with one edge tapering from 4%” at 
one end to 14” at the other. All you have 
to do is mark these dimensions and saw to 


the line, letting the angle fall where it may. 


you 








ve 


“fe 


5. Rip short sections by holding the work in 
a vise. Saw half through; then cut from the 
other end. Support long pieces on sawhorses. 


6. Ends are at right angles to the faces in 
square box. But to make hopper come out square 
ends must be at a less than 90° angle. 


Often you'll need two such pieces, and you 
can save material by nesting them in a sin- 
gle board of sufficient width (Fig. 1). Re- 
member that some stock is lost in sawing, 
so allow ” or more between the pieces. If 
the board isn’t wide enough to make two 
such pieces in the same length (as would be 
the case if the measurements were upped to 


CLAMP WEDGES 





AUGUST 1949 [93 





2” and 6”) you can still save some stock by 
nesting them for part of the length. This is 
shown in the upper sketch of Fig. 1. 

Bench ends and the like are often ta- 
pered about a vertical center line (Fig. 2), 
especially when hardwood chosen for its 
grain is used. To lay out such a piece, pen- 
cil a center line and measure to both sides. 
Incidentally, it’s easier to erase a pencil line 
from wood than to sand it off. 

To taper legs symmetrically from four 
sides, square the ends and draw the taper 
lines on opposite faces (Fig. 3). This will 
give you guide lines to follow and enable 
you to correct the saw by cutting alternately 
from one side and then the opposite. Be- 
gin ripping at the thick end of the waste 
where it is easy to start and there is enough 
support to establish the direction of the cut. 
As the waste strip gets thinner, hold it against 
the saw with the left hand. Smooth the 
sawed faces and draw cutting lines on them 
to guide you in sawing the remaining sides. 

If the taper is slight, hold the work in a 
vise or against a bench stop and rough down 
with a jack plane. More taper can be nego- 
tiated with a draw knife. When a leg tapers 
only from two adjacent sides, half the work 
is called for but the layout is approximately 
the same as in Fig, 3. Draw the taper for 


one edge on opposite faces, and work to 
the line. Lay out the second taper on the 
finished side and the one opposite to it. 
Section tapering, illustrated in Fig. 4, is 
accomplished by ripping a strip from op- 


corners—or points near these cor- 
ners. Give thought to the direction of the 
diagonal, for one way it emphasizes the flat 
grain while from the opposite corner it gives 
a quarter-sawed effect. Rip short pieces in 
a vise, as in Fig, 5. 

Up to this point tapering is a cinch. But 
sloping sides appear also in that mathe 


posite 


. . 
7. Measure column length on the blade of a 
square and slope on the tongue. A line drawn 
along the tongue gives the end angle 


194 POPULAR SCIENCE 








These are the first steps for practically any 
kind of —— side. Bevel A is obtained as 


in Fig. 7; for B, set a bevel square to A. 


matical headache, the hopper. Sometimes 
you see this construction as a flared bow] or 
Hower-pot holder, sometimes as a tapered 
column or a form for a concrete pier. The 
chief difficulty with hoppers is that thei 
angles are never quite what they seem to 
be. In Fig. 6 the butted corners of a hop- 
per are compared to those of a square-sided 
box. In the box the butting ends are square 
with the faces of the stock and also with the 
top and bottom edges. In the hopper the 
ends are square with the edges, but since 
these are beveled, neither end nor edge is 
square with the face. 

To locate cutting lines for the sides of a 
hopper or tapered column it is necessary to 
proceed systematically. Some information 
is usually given in advance. Or, if you are 
drawing up your own designs, you will pick 
dimensions to fit your requirements. Let’s 
say you need a column 10” high having a 
slope of 2”. The height is measured along 
a plumb line dropped perpendicular to the 


yase. Since the sides lean off the vertical, 








ROM INTERSECTION, 
| SQUARE UNE UP AND 
ACROSS END 


ti 


SQUARE BASE BUTT JOINTS 


LAY OFF 
CUTTING 
ANGLE 


1) 


SQUARE BASE MITERED JOINTS 


The edge angle tor square-base hoppers may 
be found by any of these methods. On a bev- 
eled end, mark the angle with square or pro- 


they will actually have to be more than 10” 
long. Knowing the height and slope, you can 
determine the length by using a framing 
square as in Fig. 7. Lay the square on the 
edge of the piece with these figures co- 
inciding with an arris. A pencil drawn along 
the tongue marks the angle of the end. Set 
an adjustable bevel square on this angle and 
use it to mark the same angle at the opposite 
end. These are indicated as steps A and B 
in Fig. 8. 

From the point where the end-bevel line 
meets the face of the stock, square a line 
across the face step C, Fig. 8). Draw a 
center line and measure each way from it 
to determine the slope of the sides (step D, 
Fig. 8). The slope here is given as 2” in 10”, 
That is, each edge slopes 2”, making the 
hopper 4” narrower at the top than at the 
bottom. Since 
dimensions apply only to the overlapping 
members; the inner pair must be narrowe1 
by twice the width of the end bevel, W. 

Getting back to the out-of-square joints 


the joints are butted, these 


o mark the cutting 
Figs. 10 and 12, 
aus in Fig. S 


ind 1] I 


tractor as in Figs. 9 
line on a square end, tollow 
rhe first four ste Ps are sane 


shown in Fig. 6, if you saw off the ends on 
the bevel line, all you have to do is square 
across the bevel to get the cutting angle. 
This is shown in Fig. 9. When the 
are put together, the beveled ends will be’ 
horizontal. Therefore cuts that are 90° to 
the bevels will square up. 

This is a fairly easy solution, but it won't 
There are 


sides 


hold in all cases. times when it 


ets 
13. Lay a straightedge from the end of thi 
slope line to point G or G' and imark the cut- 
ting line. Use a sharp point or knife black 
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14. Layouts for polygons follow the same pro- 
cedures as for squares except that the angle 
or distance G-G' varies with number of sides. 


is better to lay out the cutting line on the 
square end before sawing the bevel. The 
process then becomes slightly more complex. 

Repeat steps A to D of Fig, 8. You will 
notice that the lines called for in steps C 
and D intersect. From the intersection, 
square a line straight up and across the end, 
as in step F, Fig. 10. For convenience, let's 
call the place where this squared line ter- 
minates point G. Connecting G with the 
end of the slope line gives the cutting line 
(step H, Fig. 10). Though it’s arrived at 
differently, the angle is precisely the same 
as that obtained in Fig. 9. Set the bevel 
square on this angle and use it for marking 
the remaining edge or edges, 

If you are still in doubt as to why a cut- 
ting angle drawn on a square end differs 
from that drawn on a bevel, study Figs. 9 
and 10. Whereas the line drawn on the 
bevel is square with the face, the diagonal. 
H, swings to the right because the slope line 
moves toward the center as it extends from 
the intersection, F, to the end of the stock. 

Though there are many variations in hop- 
per joints—miters, polygons, and the like- 
the two basic approaches to the problem of 
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finding the cutting angle are shown in Figs. 
9 and 10. For other applications it is only 
necessary to extend these methods or sub- 
stitute the appropriate angle. Thus, Fig. 11 
shows how to mark the side of a four-sided, 
square-base hopper using miter joints. As 
is usual with miter-joined structures, all fou 
sides are the same width. Find the end 
bevel as in Fig. 8 and cut off the waste 
Draw a cutting line on the beveled end 45 
to the face. The only difference between 
a mitered and a butted edge is that the 
angle is 45° instead of 90°. 

To find the angle without beveling first, 
proceed as in Fig. 12. Steps A to D again 
follow Fig. 8. Step F, is the same as in Fig 
10. Now measure the length of the bevel 
line, W, and lay off an equal distance from 
point G. This measurement gives you G 
Connect G' with the end of the slope line to 
get the cutting angle. 

This is typical procedure for any polygon 
Referring to Fig. 14, you can see that the 
layout of any hopper having from 3 to 8 
sides is exactly the same as in Fig. 11 or 12 
except for the base angle or the distance 
from G to G'. If you cut the bevel first, 
mark the edge angle 30°, 54°, 60°, or what- 
ever is required for the given number of 
sides. Note that the angle is measured from 
the face. Mark the desired angle with a 
protractor and extend the diagonal to the 
opposite arris (G'). 

Laying out the angle on square-end stock 
exactly follows the procedure described for 
four-sided miters except that the length of 
the line G-G' is determined by multiplying 
the bevel'length, W, by the factor given in 
the upper table of Fig. 14. In a six-sided 
polygon, for example, the multiplier is .58. 
Thus, if W measures 12”, the length G-G' 
will be 1.5” multiplied by .58 or .870”. The 
distance to lay off would be %”. It isn’t exact 
(%” would be .875”) but it’s as close as a 
saw and pencil will come in any case. 

After sawing the edge you'll usually have 
to true it up with plane and sandpaper. 
You can correct for slight irregularities in 
this smoothing operation. 

Hoppers can be assembled with plain or 
reinforced joints, using slip tongues or 
dowels, Clamping is a little more difficult 
than with straight columns, but if the taper 
is so steep that the clamps fall off, they can 
be restrained with wires fastened to nails 
inside the column. A square tapered column 
is easily clamped by driving over it two ar 
three square frames built to fit. END 
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New Precision Bench Shaper. 
\ 7” bench shaper is now being manufac 
South Bend Lathe Works 

lable slides and the 18” 
and hand-scraped for pre 


tured by the 
South Bend, Ind 
milled 
cision fit. Cutting speed is variable from 3’ 
to 11S’ per minute. Stroke rates from 42 to 
195 are available in four steps. The swivel 


teed \ 's-hp 


ram are 


ing tool head has 3” motor 


drives the shape 1 


Pliers Turn Corners. Designed 
for work in tight and inaccessible places 
these new pliers are quickly set to various 
angles to suit the job at hand. Thev are said 
to provide plenty of holding power at any 
The release automatically by 
spring action. Manufactured by Industrial 
Products Company, Philadelphia, the pliers 
are 10%” long, weigh 8% oz., and sell for 


about $3.25. 


angle }iWs 


\zZ 
Toreh Burns Tank Gas. A 


series of torches introduced by Weldit, Inc. 
Detroit, is designed to use atmospheric air 


new 


and propane or acetylene, carried in small 


portable tanks. Shown in use above is a 
light torch with needle-valve adjustment. In 
the inset is a larger tvpe that has Weldi- 
When released, this 


Pressed, the 


matic® trigger control 
cuts the flame to a pilot light 
trigger again gives the original work flame. 


Tool Drives Screws and Taps. 
\ folding lever on the Tooldrivert gives 
leverage for driving big screws and taps. A 
ratchet mechanism makes the action similar 
to a brace and bit when the lever is out. 
With the lever folded down, the tool be 
comes a_ ratchet The chuck 
takes taps up to %”. Westport Tool Co.. 
Portland, Ore., prices it at $3.75. Screw- 
bits of different 


screwdriver. 


driver size can be used. 
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Milling Capacity Increased. The 
short transverse travel of small milling ma- 
chines limits their usefulness. An adapter 
plate overcomes this difficulty by allowing 
the vise or work to be mounted at a greate1 
distance from the spindle. This permits the 
use of boring heads and _ standard-length 
drills and reamers. 

The plate can be made from aluminum 
alloy, brass ,or steel, but cast iron probably 
is best. The plate dimensioned in the draw- 
ing is for milling machines that use 4” 
square T-slot keys. 

The plate opens up a big new field of 
possibilities. An index head usually is 
mounted with its axis perpendicular to the 
spindle, but with the plate you can mount 


_ it to face the spindle for such jobs as rotary 


milling or making simple drill jigs.—J. C. 
Magee, Schenectady, N. Y. 


Fuel Pump Circulates Coolant. 
A Ford fuel pump can be adapted for use 
as a small coolant or circulating pump. As 
set up in the accompanying photo, the 
pump lifts liquid about 24” and delivers 
about two quarts a minute at 700 r.p.m. 

The socket that receives the push rod 
was removed and a pair of side arms, en- 
closing a brass roller, riveted on in its place. 
An eccentric installed on the end of the 
pulley shaft provides movement of 5/32”. 
A bearing was made by welding a piece of 
%” pipe to the edge of a piece of ” by 1%” 
by 14” angle. The pipe was poured solid 
with babbitt metal and then bored on a 
lathe. The upright %” fittings act as an air 
chamber and help deliver an even flow.- 
G. R. Enevoldsen, Lovell, Wyo. 





CHUCKING 
PIECE 


Stub Arbor Uses Pipe Plug. 
rhere are several ways of mounting a piece 
of work to turn it down concentric with 
an existing hole. The method above holds 
the work tightly but doesn’t mar the bore 
Rough-turn the stub to about 1/32” great- 
er than the desired diameter. Then drill and 
tap it for a suitable tapered pipe plug and 
mill or hacksaw a slot 1/16” wide across it. 
Rechuck the arbor, screw the pipe plug 
lightly in place, finish-turn to exact size to 
fit the bore, and face the locating shoulder 
lightening the plug expands the arbor, 
holding the work securely for either turn- 


ing or facing. 


occ 


?) 


Locking Studs or Nuts. If lock 
washers aren't available or won't do for the 
job at hand, here are some other dodges. 
When a nut is used, you can resort to the 
solutions illustrated in A or B. To lock a 
stud in a metal block, grind a groove length- 
wise, turn the stud into the block, and jam 
it by punching metal into the slot from the 
edge of the block, as in C. Alternatively, 
metal from a nut can also be upset to lock 
George Burnley, Oakland 


it on a_ stud. 


Calif. 


ver 


vertical 
milling attachment above provide quick ad- 


s 
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Sockets Speed Adjustment, Two 


Ww rench sockets pressed or brazed on the 


4 
knob and vise screw of the 


feed 


justments and a more even feed. 

The 3/16” size hex or 12-point sockets 
are well suited to the job. Adjustments are 
made by inserting a chuck wrench into the 
square holes. In my case the wrench is fitted 
with a hooked pin to give crank action 
When the feed slide is near the upper limit 
of its travel, the chuck wrench may foul the 
vise screw. Then, instead of the chuck 
wrench, I use a standard 4” speed wrench. 
—H. Landauer, Tampa, Fla. 


Opposite Threads Make Knurl. 
Lathe owners who lack a knurling tool can 
accomplish the same result by first cutting 


left-hand 


right-hand threads and_ then 
part 


threads on the knob or other 
where knurling is desired. The finer the 
thread, the finer the knurl, but eight threads 
per inch give a good pull grip. Multiple 
threads provide a better twist grip.—Fred 
F. Davis, Edmonton, Alberta. 
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M aking 
Draw-In 


Collets 


By Ken Murray 


| feign accuracy, the principal merit 

lathe collets. is sometimes 
lacking in ordinary collet that 
fairly thin sleeve for the spindle-nose chuck. 
Chis one is big enough to give great rigidity 
and is capable of high pre 


4of draw-in 


sets use a 


and strength 
cision. In the dimensions given it fits a 
lathe, but the simple design 


modified for others 


popular 10” 
can readily be 


14-8 


THO. 7 
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¥g SPANNER 


HOLE ——~ 


its collets are capable of really precise work. 


With the collet chuck shown, a standard 
draw-in spindle was used, being already at 
hand. If you don’t have one, you can make 
a length of seamless steel tubing. 
One end is threaded internally to take the 
collets and a hand wheel is fitted to the 
other. Dimensions will depend on the lathe, 

To make the nose, cut a piece of 3” cold- 
rolled round stock to approximate length, 
chuck in the three-jaw, and face off. Re- 
verse in the chuck and face to length. Run 
a &” hole through the center and counter- 
bore to a depth and diameter suitable for 
threading to match your lathe spindle. After 
threading (in my case 1%”-8), remove the 
work from the chuck and screw it on the 
spindle. Bore out the through hole to .652” 
with a 12° taper opening out to .840” at the 
Knock off the edge of the nose at 45 
Run a %” 


it from 


face. 
and knurl part of the nose barrel 
drill into the side to make a blind hole for a 

spanner wrench for 
unscrewing the 


Time can be saved 


nose 


if you make the collets 
in pairs, using k” by 

6%” drill rod mounted 
between centers, Turn 
the outside diameter 
to .850” and then turn 
a length of 2” from 
end down to 


Thread 


ea h 


650” each 





After the bar stock is faced on both ends, it 
is bored out and threaded to fit the headstock 
spindle. The threads should be cut carefully. 


end for 4” to suit the draw-in spindle—.645”- 
26 for standard ones. At the middle of the 
piece, take 12° taper cuts down to the .650” 
diameter, forming the collet heads. Remove 
the work from between centers, chuck neat 
the middle, and separate the two blanks 
with a parting tool, Put the collet nose on 
the spindle and use it to hold the collets, one 
at a time, as you face and chamfer them. 

The collet holes to receive the work— 
a full set might range from 8” down to 
1/32” in 32nds—should be made with care. 
Use a drill 1/64” under the desired finished 


Collets are turned in pairs, nose to nose. The 
blank is chucked to cut them apart. A finished 


Medium diamond knurl is made with the col- 
let chuck on the spindle. A transverse blind hole 
for a spanner goes in relieved center section. 


The taper in the collet chuck is made with the 


———— set over 12°. For best finish, use a 
newly honed round-nose tool and very fine feed. 


collet should never be used to hold stock that’s 
more than .005” over or under its nominal size. 


AuGusT 1949 29] 








: 
| 
: 
: 
: 
: 
: 


Setup for slotting. Here saw is reversed and 
lathe run backward to avoid inside burr. With 
work over saw, a conventional setup would do 


size and then a drill of the exact size. Chuck 
them in the tailstock and run in the drills 
to a depth of about %”. When all collets 
have been drilled, put on the three-jaw and 
chuck each collet backward, with the 
threaded end toward the tailstock. Then 
feed in a 4” drill to the base of the head, 
leaving a collet bore about %” long. 

Use a milling attachment, if you have one, 
to make the three slots 120° apart. (Lack- 
ing it, you can devise some clamping ar 
rangement on the carriage.) Use the draw-in 
spindle to protect the collet threads from 
the milling vise, and mount a .040” slitting 
saw. Hf vou set up the cut under the saw, 
reverse the tooth direction and lathe rotation 
to avoid an inside burr. END 


Small Drills Chucked with Cored Wire Solder 


Tiny Motor Has Reducing Gear 


12-to-] 
and a pulley, this British electric motor is 


Provipep with a reduction gear 
designed for use in models and small con 
The Mighty Midget® operates 
flashlight cell 
turns up to 10,000 r.p.m, on two cells. The 
DC 
polarity 


trol devices 
ona singk and its armature 
motor is reversibk 
Distributed by 
London, it is 
Guildford 


permanent-magnet 
by a change of 
\lodeleraft, Ltd 


Victory Industries 


mace by 
England 


202 POPULAR SCIENCE 


Ir your drill chuck won't close down on 
a very fine drill, cut a short length of rosin- 
core solder, roll it on a flat surface until it’s 
straight, and force it on the drill shank. I 
necessary, ream the solder core out with the 
drill itself. The chuck jaws will form the 
ridges shown at left.—E. H. Godfrey, High- 
land Park. lil. 


Motor Mount Set Two Ways 


AmMionc the advantages of this 
mount are easy adjustment of belt tension 


motor 


easy speed changes by means of step pul- 
levs, transferal of the 
operate separate power tools. Make as many 
of the 
where you'll want to 


and easy motor to 


lower bases as there are locations 
and 
leave each such base permanently there 


The upper base is permanently mounted to 


use the motor 


the motor. and the cleats on each of the 
lower bases are spaced to make a sliding 
fit for it. Plywood, %” or 4%” thick, is pre 
ferred material for both of the pieces.—W 


Techoon. Masterson, New Zealand 





Both small and large boring bars fit this 
Note split sleeve on small one 


holder. abov e. 


O HUSKY it will handle the toughest bor- 
ing jobs your lathe is capable of, this 
boring-bar mount merits a permanent place 
on your tool shelf. With the addition of 
simple split sleeves or bushings, it will hold 
bars of various sizes. 

For the body, use a block of cold-rolled 
steel approximately the size shown in the 
drawings, which will fit a 9” or 10” lathe. 
Face the bottom in the four-jaw chuck, if 
you haven't a shaper. Then reclamp it with 
the trued face flush against one jaw as shown 
below, and drill and ream, or bore to size, 
the hole for the bar. In use this must lie at 
lathe center height. Spot the hole as far 
from the bottom face as the distance from 
the lathe center to the top of the compound 
rest on your lathe. 

Drill two %” holes through from top to 
bottom of the block for the clamping bolts. 
Then cut the slot up from the bottom to the 
boring-bar hole, using a hacksaw or, if you 
have a milling attachment, a slitting saw as 
shown at the right below. 

Drill the transverse hole for the bar clamp 
screw %” past the slot with a 5/16” bit; then 
open it just to the slot with a %” drill. Tap 
the smaller part %”-16. Finally, chamfer all 
edges of the block and draw-file smooth all 
over, 

Make the clamp shoe from a piece of ):” 


against one chuck jaw, 
with a smaller drill, 
~~ to specified size 


With trued face flat 
the %” hole is started 
eventually reamed or 


( 


Straddling full width of compound rest, the 
holder gives sturdy support for heavy cuts. 


by 1” bar stock to fit the tool-post slot. The 
steps for the T shape can be hacksawed and 
filed, but are a simple milling job. The shoe 
can also be built up of two pieces. Space the 
%”-16 holes to match the bolt holes in the 
block. With hollow-head cap screws and 
washers, the mount is ready for use.—C. W. 
woodson, East Aurora, N. Y. 





Mounting holes are drilled through from top 
face (left below). Slotting the block is a job 
for the milling attachment and a slitting saw. 


-4 
p 
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Kitchen Bar Built 


An otp phonograph cabinet forms the 
principal part of this kitchen 
tion. The built-on top serves as a snack bat 


combina 


while the drawers and cabinet provide stor- 
age space 

First 
down the legs 


the cabinet trim and cut 
Save the lid; it can be used 
as a shadow-box picture frame.) Next take 
out the works and the turntable, as well as 
ilbum partitions that may be in the lower 


or ®&” plywood, lay out the 


remove 


section. Using 's 


top to suit your needs. The apron between 


Rig Frees Snagged Plug 


For retrieving fouled fishing plugs, I’ve 
On the 
fastened a 


found this rig to be the answer. 
end of a length of trotline, I 
large treble hook. An from the 
hook, al metal Shap rig the kind used in 
notebooks knotted in the trotline 
About 3’ up a second ring was tied on. A 
ring. I 
snap the rings around the casting line and 
slide the line. With a little 
manipulation the hook catches in the fouled 
Hf. King, Chattanooga, 


inch up 
Was 
large sinker was tied to the lower 


ri¢ down the 


plug.--C 
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Around Old Phonograph 


the single leg and the phono cabinet pro- 
vides all the bracing needed. The drawers 
beneath the top are from a fiberboard shoe 
wardrobe. Hooks for the pots are screwed 
into a strip of wood under the drawers 
Cover the top of the bar with imitation 
leather or sheet plastic—the kind used on 
table and counter tops in lunchrooms. 
Enamel the leg, cabinet, and apron to suit 
the color scheme of your kitchen. The ad- 
dition of gliders and door handles com 
pletes the job.—Phil Swanson, Los Angeles 


Liquid Forms Dry Lubricant 


AppLiep§ like paint, Neolube® dries 
quickly, leaving a corrosion-resisting coat 
ing of graphite. The maker, Huron Indus 
tries. Port Huron, Mich... savs that. unlike 
oil, this compound will lubricate at both 
high and low temperatures and is electri 
cally conductive. Among 
are guns, sticking drawers and 


locks 


piano mechanisms 


suggested USCS 
windows. 
model railroads, and 


Price is $1 for 2 oz, 


and latches, 





Completed outfit is shown at left. Working the 
hand pump forces air into the can. Air shoves 
fuel through hose to oatboard’s tank. Tubing 
may be screwed directly into brass globe valve, 


Pressure Tank Fue 
Ny ( 
, YOU'VE ever filled an outboard’s tank 
in a choppy sea, you'll appreciate this 
pressurized can. Without stopping the 
motor or lifting the can, you can refuel 
Working a hand pump builds up a small ai: 
pressure that forces fuel from the auxiliary 
tank through a Neoprene® hose to the motor 
Drill a hole in the top of a sturdy 5-gal. 
can to take a length of copper tubing. Saw 
and bend the lower end of the tubing as 
a small globe valve on the 


shown. Screw 


. OR Se CUT, TRIM, AND 
Se 08 Se FLATTEN 


A 


HACKSAW 


_ MOSTLY THROUGH «3 
A) © 


FLAP BENT UP 
AND SOLDERED 
“a \ 
DIAGONAL . », 
NOTCH CUT YB 
ABOVE FLAP HOLE 
€ TAPPED 8-32 
© 


WA - 
“SOLDER 


brass cuts its own threads in copper 
tubing. Seal joints by soldering. Drawing at 
right shows how tubing is secured to bottom 
of can. Cover 8-32 screw with solder. 


center; 


§ Running Outboard 


other end. Thread a short piece of tubing 
in the other valve opening and force the 
hose over it. Fit the other end of the hose 
with a U-shaped copper tube to hang in the 
motor’s tank when fueling. Locate the valve 
so the wheel and nipple are protected by 
the rim of the can. Keep the valve closed 
when the tank is not in use. For maximum 
safety, use no valve inside the inner-tube 
stem, so that pressure cannot be maintained, 


Clinton R. Hull, Costa Mesa, Calif. 


WNER-TUBE 
VALVE STEM 
(VALVE REMOVED) 


—CUT OFF 
WASHER 


LY 


cap. This is soldered to tank cap, right. Small 
holes, punched off center, let air into tank 
through k” hole in gasket but keep fuel from 
splashing out. Valve cap closes stem 


Where copper tubing protrudes through top of 
can, solder around it (left) to make tight seal 
Center shows tank-cap assembly. Altered valv« 
stem, with valve removed, is soldered in bottl 


AuGust 1949 205 








Keeping the 
Home Shipshape 

















\ 


A low-vision mirror makes a handy dressing 
aid. Use any wood-framed mirror of reason- 
thle size. Mounted in a corner as shown, it 
tukes up little space. Fit a wood shelf on top. 





| 
| 
| 
| 











Record albums wont topple over when some 
are removed if you glue a sheet of corrugated 
cardboard inside the back of the cabinet. The 
cardboard ridges will keep the albums upright. 
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Pencils don’t have to roll around in a desk 
drawer. Keep them in order by cutting down 
two plastic lethonpies. Attach the one-prong 
pins to the drawer side with short wood screws. 











Tweezers of any kind can be made from hack- 
saw blades. Grind the teeth off and shape the 
desired point. Heat and bend the tips. Bolt 
the ends together, spacing them with nuts 


A safety lock for lawn mowers will discour- 
age unauthorized borrowing and eliminate 
danger to children’s fingers. One cutter black 
is fastened to the crossbar by a bicycle lock 








4 cherry pitter, bent from about 20” of coat- 
hanger wire, will be a help at canning time. 
The wire is shaped and used as shown. Ham- 
mer out the plunger end and file cross notches. 


Purse mirrors make decorative coasters for 
the dressing table. Use them under polish, 
perfume, and similar bottles. They're easily 
cleaned and protect the table surface. 





Tired of winding yarn by hand? Put your 
electric mixer to work. Remove the beater and 

















When you wash walls or woodwork, fold a 
washcloth and fasten it around your wrist 
with a rubber band. The folded cloth will 
keep water from running down your arm. 


7 
































To cut corn from the cob, set one end of the 
ear into the center of an angel-food cake pan. 
It will hold the ear steady as vou cut, and 
the kernels will be collected in the pan. 


insert a small dowel. Running the mixer at 
lowest speed, guide the yarn lightly as it winds 
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Camp Cooking with Metal Foil 


AVAILABLE as a kitchen food wrapping 
and dish liner, aluminum foil simplifies out- 
door cooking. With a roll of the foil in your 
pac k, 
usual camp utensils. Just wrap the food se- 
curely in the foil and place the package in 
t bed of medium hot coals until cooked. In 
experimenting with cooking times tor vari- 
ous foods, the package may be opened, in- 
spected, and replaced in the coals. We've 
cooked steak, fish, chops, hamburger, chick- 
en, sliced potatoes, and even apple pie this 
Build the fire large enough so the bed 
30 min- 


you can leave at home many of the 


way. 
of coals will remain hot for at least 


Paul F. Runge, Atlanta, Ga. 


utes. 


(ord Does Double Duty 


\ VERSATILE extension cord can be made 
cord used with some tank-type 
Simply splice in a cube 
tap or socket by the end. The cord still can 
be used on the cleaner.—Henry E. Van Ape l- 
N.Y. 


from the 


vacutim ¢ le aners 


; 
doorn, Rochester, 





ACCESSORY 
PLUG 
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Old Churn Holds Wastepaper 

Tue unusual wastebasket pictured above 
is an old butter churn that I picked up in a 
secondhand store for 50 cents. 1 replaced 
the cracked lid and mended a split foot 
Then the churn was sanded and given a 
coat of flat white followed by pale cream 
paint. I used a small brush to paint on the 
decorations. If you’re not handy at design- 
ing decorations, find some to copy or use 


Roland Cueva, Heyburn, Id. 


decals. 


Gadget Dispenses Bread 


Turninc the knob raises the loaf to bring 


to the top a slice at a time. When not in 
use, the lid is kept closed. The maker, Ward 
Philips Co., of Chicago, says the Bread 
Butler® keeps bread fresh for at least two 
weeks. It’s priced at about $3. 


“= 





Carving Houses 
Inside Out 


URNING a hobby into a career, nice 

work if you can de it, put one PS reader 
right into business. It started when Karl J. 
Burg, of Clinton, lowa, reached for some 
plastic scraps after reading an article on 
internal carving (PS, August, ’47, p. 160). 
His skill made a quick hit with friends and 
co-workers. 

Spare-time orders kept him so busy that 
in June, 1948, he started a full-time plastics 
specialty business. He now makes carvings 
ranging from tiny flowers in jewelry to 
public buildings in good-sized blocks, be- 
sides doing more conventional sign and 
display work. The architectural models are 
made to scale from photos or blueprints of 
actual buildings and bring from $20 to $200. 

The photos below show a ranch-style 
house of Burg’s own design, which he hopes 
to build as his home. The plastic block is 
about 34” by 4” by 6”. In such work, a ver- 
tical milling machine is used to form the main 
cavity, corners being squared up with tiny 
chisels and scrapers made to suit the job 
Breezeways and overhanging roofs must be 
done largely by chip chiseling. All parts 
are dyed in natural colors. 

Burg’s workshop includes a circular saw 
jigsaw, small lathe, and other tools he has 
made himself. In spare time he still makes 
models asa hobby 


Three-dimensional carving lets you see house 
from ground level, moderate height, or bird’s- 
eye view at will. A model this big is $80. 


Cabin in the pines desk 
= displays trees, a 


ake shore, boat at dock, 
a path, and cabin with 
a stone chimney. The 
carving sells for $5. 


Ranch-style home 
shown below is turned 
up at right to reveal bot- 
tom cavity, made with 
both burrs and chisels. 
Carved parts are dyed. 
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= \acuum-Tube Meters 
head \oltage hight 


7 


Does a VTVM draw current from the circuit under test? The milliammeter gives the answer. 


F YOU'VE ever tried servicing a radio, 

you don't have to be told that a volt- 
meter is like an extra right arm. It’s the 
tool that often tells you what the trouble 
is, and when it can’t do that, tells you where 
to look for it. 

Voltmeters can be 
three classes. Low-resistance 
usually 


roughly divided into 
meters are the 
They are rated for 
sensitivity in the neighborhood of 1,000- 
ohms-per-volt and require 1 ma. of current 
to deflect the pointer full scale. High-resist- 
unce meters of the 20,000-ohms-per-volt 
class are distinctly better and will give accu- 
rate results under most conditions. They need 


commonest. 


only .05 ma. to drive the needle across the 
dial. The third type is the vacuum-tube 
voltmeter, or VTVM. It has almost infinite 
resistance and takes practically no current 
for its operation. If you bear in mind that 


any current required by the meter must be 


‘pba 
] 


Ro (PLATE RESISTOR) 


Pd 
& Fy (DECOUPLING RESISTOR) 
2 


C__4§_« 08+ 


1. Here’s where the current goes. The meter 
‘loads” the circuit by drawing extra current. 
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taken from the circuit being tested—which 
tends to “load” the circuit—you can see why 
it is often important to keep drain to a 
minimum. 

None of this should be read as a criticism 
of the first two types of meter. Both have 
numerous applications if you understand 
their limits. But take the situation diagramed 
in Fig. 1. The tube is receiving its plat 
current through R1 and R2. Now if you try 
to measure the voltage at the plate with a 
1,000-ohms-per-volt: meter, you introduce 
another current-drawing element into the 
circuit, the meter itself. The extra drain may 
be very little (say a half or quarter milli 
ampere ); but since it must also flow through 
Rl and R2, it introduces an extra voltage 
drop. Thus the very presence of the mete: 
changes the circuit you are trying to meas 
ure. 

Another way of viewing the same problem 


: 


T 1 1,100,000 


> ee 

PR, 

Ss" 

2 100,000 

oe OHMS \ 
50,000 | 
OHMS | 


be 
a 
D 


» 


7 
n 
oO 


AYAA"A aA “AAA 


100,000 OHMS 


2. There should be 45 volts across R2, but an 
ordinary meter will give a reading of only 30 





is illustrated in Fig. 2. The left-hand sketch 
shows a 90-volt source across which two 
identical resistors have been connected in 
series. Basic electrical theory tells you that 
the voltage will divide equally across the 
resistors. Now connect a low-resistance meter 
across R2. A 1,000-ohms-per-volt meter used 
on the 100-volt scale would have a resistance 
of 100,000 ohms, This gives you the effective 
circuit shown in the right-hand sketch. The 
net resistance of the meter and R2 is only 
30,000 ohms. Voltage drop across this part 
of the circuit, therefore, is no longer 45 volts 
but 30. 

The more we increase the resistance of the 
meter and the less current is needed to drive 
it, the more accurate will the reading be 
come. That’s a job for vacuum tubes. Tubes 
are able to amplify because a small change 
in current at the grid produces a much large: 
change at the plate. Thus if you feed an 
unknown voltage to the grid and place a 
reasonably accurate milliammeter in the 
plate circuit, you can obtain a meter in 
which the minutest amount of current will 
be sufficient to operate the meter movement 

The photos and drawings on the following 
pages show two vacuum-tube voltmeters. 
The larger one, diagramed in Fig. 6, was 
built by Tracy Diers, of Richmond Hill, N. Y 
The smaller one (Fig. 14) made by Albert 
Rowley, Manhattan, N. Y., is a less versatile 
unit but: easier to build. 

Mr. Diers’ unit will measure both alter- 
nating and direct voltages and has fow 
ranges from 0 to 1, 10, 100, and 500 volts. 
\ 6SQ7 was selected for the meter tube be- 
cause in addition to the triode it contains 
diodes for rectifving AC. The grid of the 
triode is given a fixed bias of 14% volts by a 
bias cell of the type used in some amplifiers. 

For the meter itself you may use any 
surplus or standard unit provided it has-a 
basic movement of 0-1 ma.—that is, 1 milli 


41. If a meter is altered to read 0-1 ma. by 
removing a shunt, the scale must be re-marked 


- 
ad i 
PANEL-LIGHT & 


ASSEMBLY 


AG ov . 
oY i 
of ing ; $2 
‘ ‘ 


A 


3. A combined chassis and cabinet is used for 
assembling the parts. Layout isn’t very critical. 





PANEL LIGHT 


5. Range switch, test-prod jacks, an gero ad- 
justment must be located on top of the panel. 
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D 
n 


mh "AA ‘beh "AAA AAA’ 


ADJUST FOR 
255 VOLTS \ 


5 
uw 


63 


Parts used in building the VTVM must be of close tolerance, but the 


VOLTS FO 


R 
6SQ7 AND PILOT 


LIGHT 


wiring is simple. 





OF 


watt carbon ve 


> 


tl: LOLOOO-ol a ! 
2: 1.500 ' 2 
2.000 
rtenitionneter 
th: 40. 000-ohm 

alle onal 

16000) Sew 


2. 500-ohm 


I 
l 2-watt carbon tolerance ). 
I iS: Y-mew 
2 tolerance 
YOO 000-ohm 
tolerance 
KLO: LOO.000-ohm 
Rit: 15,.000-ohm 
vdjustable wire 


S-mid., 450-. 


oh 
‘3 ohm wire- wound 
20-watt achust KY 
Set slide tf ? 


wire p 


>-wWatl wire 


Cl 


I-watt carbo 


l-watt carbo 


wornnd 


olt electrolytic. 


PARTS 


5-mid 
05-mitd 
l-intd 

t-comtact rotary switch 

DPST tough 

1: 600 to 650-volt power trans 

eter (0-1 ma. D( 1',-volt bias 
lt and holder, panel-light 

sembly. tubes and sockets 


hardware 


n 2 150-volt paper 
3 600-volt paper 

" i 600-volt paper 
! 

I-wait carbon 2 


( 
{ 
( 
s 
s 
I 
\ 


l-watt carbon 
WO-watt 





LOW-RESISTANCE 
500-OH™M METER 


WIiRE-WOUND 


TERMINAL 


Calibrate the meter with this setup. Leav« 
meter connected throughout 


the low-resistance 


! sume reading 


VIVM first 


The VIVM should give the 
calibration meter. Zero the 


b. 
is the 


Rlelene elemelal b) 


low 
results 


first a 
Hip 


circuits try 


i VEVM: ce 


of these 


incl 


ce 


In each 
istin ret 


212 P01 


tte 


1A® 


It 
be necessary to remove shunts or multipliers 
that care 
If vou do, re-mark the dial as in Fig. 


apere Calses full scale deflection. hay 


meter a different 
t 


5. and 6 show the location of the 


used to give the 
scale 
Figures 5, 
parts and the method of connection. Scrape 
every contact and tin those that need it be 
fore soldering. This is important if vou want 
firm joints. 

unit is built into a chassis measuring 
10” by 12”. 


Hine! 


cle an 

he 
” by Pubs So kets are mounted 
ol 


resistors 


If vou 


by 
the 
by 


chassis eda means 


Sonn of 


hard to come 


dong an 
bolts and 
called ton 
troubl 


abwavs make up the right resistance bv add 


spacers. 
lye 


finding any 


Theat 


have remember vou can 


smaller \ 


than specified will do neo 


me two or more units mm series 


highes Waitt 
harm 

To obtain the proper operating voltage 

i power transformer, Tl a SYS rectifier 

Che sliding arm on R11 has to be 

,) 


and 
we used 
idjusted to 235 volts from slide to ground 

Scale selection is accomplished by means 
of a single-pole four-position rotary switch 
With the slider on contact 1, the meter reads 
from 0 to 500 volts full scale 
that vou multiply the meter scale by 500) 
Contact 2 gives the 0-to-100 range multiply 
100) 1 are for the 10 
and 1-volt scales. 

The DC. Note 


however, that a separate terminal is provided 


(which means 


bv Contacts 3 and 


meter is calibrated for 
measuring alternating voltages. Thess 
ire” rectified the diode the 
6SQO7. The registers peak voltae 
Alternating current « 
instant 


for 
in portion of 
meter 
changes its 


to 


w voltage 


value evers ranging from zero 





peak. The thing you usually want to know 
about it is the effective value, which is known 
also as root mean square, or r.m.s. To con- 
vert the voltage indicated on the meter dial 
to r.m.s., multiply the peak value by .707. 
In most cases multiplying by .7 gives a 
ufficiently close answer. 

When you have completed the wiring, 
check the VTVM for accuracy of calibration 
Purn it it to warm up. The 
meter needle will swing off scale, and then 
gradually fall toward zero. 
lead in the common terminal and another in 
the DC jack, After about five minutes, short 
the prods by touching them together. Ad 
just R3 until zero reading 
Phese adjustments should be made with the 
l-volt When 


the prods are not touching the needle may 


on and allow 


Insert one test 


vou obtain a 


selector switch on the scale. 


ssing away from zero, but the important 
thing is to have the pointer at zero when the 
prods are shorted. 

If the meter fails to zero properly, you 
mav have to readjust R4 slightly. The initial 
value of this resistor was figured as 36,000 
ohms, but it may be necessary to raise o1 
lower it a little by shifting the sliding con- 
tact. A 40,000-ohm adjustable resistor is sug 
gested for R4. Note however, that it is shown 


in the diagram as a fixed resistor because 


once the proper value is found no further 


djustment should be needed 

Hook up a flashlight cell and a 500-ohm 
potentiometer as shown in Fig. 7. An ordi 
narv but accurate voltmeter may be used for 
the calibration. Varv the resistor until the 
meter reads exactly 1 volt. Connect the 
terminals of the VTVM to the points shown. 
The meter should read 1 milliampere—or 
if vou have re-marked the scale—1 volt. 

If R7. RS. and RY are known to be 
vithin 2-percent tolerance, it should not be 
necessarv to calibrate for the higher ranges 
However vou may do so by adapting the 
setup of Fig. 7 higher voltag 
a l-meg. potentiometer, and a multi- 
range Check full- and half-scale 
deflection on each range. 

fo demonstrate the 
VTVM over ordinary meters, duplicate the 
circuit shown at the left in Fig. 9. With a 
low-resistance meter the probable reading 
will be about 25 volts: the VTVM will in- 
dicate verv close to 67% volts. 

As a second step, check the 
needed by each of the meters bv inserting a 
0-1 ma. meter in place of the 300,000-ohm 
resistor. Make a voltage reading across the 


using a 
source 


voltmeter 


superiority. of a 


current 


10. This simplified VTVM uses one tube. Scale 
divisions, from’ 0 to 25, are marked on glass. 


terminals with a low-resistance meter and 
the VITVM. The milliammeter in series shows 
how much current is taken by each of the 
voltmeters. It will probably be something 
like .6 ma. for the low-resistance unit. How 
much does the VTVM draw? You can read 
the answer yourself at the top of page 210. 


Compact One-Tuber 


Everything that has been said about vacu- 
um-tube voltmeters applies equally to th 
simplified model shown above and on th 
following page. Mr. Rowley’s meter uses one 
tube and reads DC voltages only. It has 
three ranges, from 0 to 2.5, 25, and 250 
volts. Selector switch and bias cell have 
been omitted, and one half of the 7N7 dual 
triode is used as a power rectifier by tying 
the grid and plate together. 

Again, any good 0-1 ma. meter may be 
used; one with a fairly large scale is desir 
able since this hookup causes the meter to 
zero at midscale, A small meter would make 
the divisions hard to read. 

The power transformer has a high-voltage 
secondary of 240 volts on either side of the 
centertap. One of the outer leads is cut off 
and taped, as are both leads of the 5-volt 
secondary, which is not used. 

Tube. calibration control, 
the small parts are mounted on a 2” by 
14” aliminum chassis. This unit, in turn, 
is installed in a larger cabinet on which are 
placed the meter, zero control, selector 
terminals, and switch. 

Like the other meter, this one has to be 
calibrated before it can be used. After com- 
pleting the wiring, turn on the switch and 
let the tube warm up. After a few seconds 


and most of 
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11. A few of the parts are attached directly 
to the front and top of a small metal cabinet 


13. Remaining parts are wired underneath 
the chassis, which is then placed in the cabinet. 


the aeedle will start climbing to the center 
of the scale. Use the zero control to bring 
the needle to exact center. Repeat the setup 
shown in Fig. 7. Plug a positive test lead into 
the 2.5-volt jack and connect the leads to 


C hassis. 


top 


12. The transformer is bolted to the 
Calibration control and the tube 


go on 
take a reading. Adjust the calibration control 
so that the needle swings exactly one divi 
sion when the low-resistance meter shows | 
volt. Reverse the polarity of the test prods 
and check the swing in the opposite direc- 
tion. 

Should the reading be inaccurate, readjust 
the zero control until the swing is exactly 
one division either way. Disconnect the test 
prods and make a sharp mark on the glass 
dial face at the point where the needle rests 
Re-mark—on the glass—this new zero position 
and use it whenever you are testing on the 
2.5-volt scale. Use the normal 
dead center—on the 25 and 250-volt ranges 
The meter reeds both ways frora center, so 
vou don’t have to worry about polarizing 
the test prods. This is handy in checking 
bias voltages where you'd usually have to 


zero—i.e., 


END 


reverse the pre ds. 
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Half of the dual triode serves as a power rectifier, the other half as the meter tube. 





California amateur sends voice and 


picture over transmitter made from 


$500 worth of war-surplus parts. 


wat 


By Andrew R. Boone 


ULSING through the California skies ote 


from a weather-beaten back-yvard shack, 
the image of a beautiful brunette flows into 


X 


AN 


TY 


television receivers around San Francisco 
Bay. The boys who have seen her call the 
vision Gwendolyn. 

Reproduced by a collection of second- 
hand tubes and war-surplus video equip- 
ment, Gwendolyn represents the first stand- 
ard TV image broadcast successfully and 
repeatedly by an amateur. Soon, from the 
same station, W6JDI-TV, radio ham Clar- 
ence Wolfe, Jr. hopes to televise live images 


A 
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For over a vear the 35-year-old amateuw 
has been broadcasting Gwendolyn’s picture 
from Burlingame, Calif., to demonstrate that 
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Gwendolyn, a picture of 
i beautiful brunette, is 
Clarence Wolfe's r\ 
trade-mark. It’s the. onls 
Made he can now send 
over his homemade trans- 
mitter. Later he hopes to 
send live maces and 
movies. At right, W 6IDI's 
three rotating antennas. 
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Control panels for radio and TV fill one room 
of radio shack in Wolfe’s back yard. Most of 


his equipment was built from scratch. 


his homemade $500 TV outfit can compete 
with commercial stations. His R.M.A. signal 

meaning a standard TV image that meets 
rigid standards laid down by the Radio Man- 
ufacturers was flying into the 
winds six months before the first commer- 


cial the air in 


Association 


telecaster went on nearby 
San Francisco. 

She 
) interlaced lines per pic- 
The thing 
that keeps her audience down to a select 


Not many have seen Gwendolyn vet. 
is an image of 


ture and 30 pictures a second. 


few is that she travels around in the 429-mce. 
band, reserved by the Federal Communica- 
tions Commission for amateur experim«e ntal 
work 


the commercial bands betwecn 50 and 200 


Standard home receivers, tuned for 


me., must use converters to receive ham TV 


lo hams that’s only a minor problem. There 


14 tubes and a wartime chassis, Wolfe 
this 50-watt. crystal-controlled trans- 
It is the final link to the antenna. 


From 
built 
mutter 











Real laboratory of W6]DI-TV is this board 
On it each circuit was set up and tested. The 
best were later incorporated in the TV system 


are a number of war-surplus radio altimeters 
that will step down the frequency properly 

Gwendolyn is the chief store-bought item 
in Wolfe’s setup. She is a photograph of 
an unkown girl pasted inside a monoscope 
a tube built to send a single image. Unlike 
the iconoscope or camera tube which scans 
any picture or scene, a monoscope sees only 
the photo bottled within it. 

Two years were spent building the trans- 
mitter, but before that Wolfe spent 22 years 
building the experience that went into it 
He became a radio bug in 1925 when he 
was 11 years old. In the following vears he 
started a one-man radio service and repait 
shop in his home town, won his ham license 
(1932), and began seriously to study radio 
Soon after he built the Burlingame police 
department's first two-way radio system 


Experimental camera for live broadcasts and 
movies consists of an iconoscope or picture 
tube, three coffee eans, and a lens. 
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During the war he taught radio and radar, 
and later installed delicate fire-control ap- 
paratus. On returning to his store after the 
war he started learning the ways of televi- 
sion, and decided to become the first ham 
on the air with a standard TV _ picture. 
Unable to buy expensive commercial equip- 
ment, he set about building and adapting 
what he had or what he could get cheaply. 
For help he turned to a ham friend, Leslie 
Seabold, an airline radio engineer. 

No well-equipped laboratory awaited his 
experiments. He had a few pieces of test 
equipment and a shop-full of odd and spare 
parts. To make a test panel, he screwed a 
few sockets to a board. With Seabold, Wolfe 
worked out the circuits on paper. Then he 
tried them out in practice. Literally hun- 
dreds were tested; only the efficient sur- 
vived, and these were incorporated in the 
final sending apparatus. 

He tackled the timer first. Twenty modi- 
fications came and went before he was satis- 
fied with the neat unit that does the job 
today. After that came the control assembly 
an intricate array of 120 tubes. 

To get Gwendolyn’s picture out with a 
big push, Wolfe settled on the antenna array 
shown in these pages—64 short lengths of 
diameter. Half 


aluminum tubing |” in 


carry power, the other half serve as reflec- 
tors. In the favored direction, field strength 
is equivalent to 5,000 watts from a dipole. 
What's surprising about this figure is that 
the signal comes from the transmitter with 
only 50 watts of muscle behind it. 

When field tests showed that he had what 


Wolfe started his transmitter 
humming. “This is W6JDI-TV, broadcast- 
ing image of a girl on 429 mc.,” he said into 
the microphone suspended above his bat- 
tered desk. “Do vou see her?” 
months he received no response. Except for 
the hams who picked up the _pictureless 
voice, no one knew an amateur was putting 
out a TV picture. Then a few, eager to 
share in the adventure, hooked up 
altimeters to their television receivers. Six 
months after Wolfe went on the air, Bob 
Melvin, of Berkeley, answered: “Gwendolyn 
coming in clear and beautiful.” 

The name stuck. Confirmations came from 
Oakland, Vallejo, San Francisco, San Jose. 

Incidentally, Melvin caught the bug 
shortly afterward and built a transmitter 
of his own in the family garage. 

Wolfe now is trving to perfect a camera 
to replace his single-image monoscope. His 


he wanted, 


For several 


radio 


SS ed 


Lovely Gwendolyn reposes in lightproof tube 
made from candy container. On top is a moni- 
tor scope; in the foreground is the timing unit. 


Control assembly started as a single oscillator. 
It develops three sets of synchronized signals 
that form the composite signal or picture. 


Voice accompanies the picture. This is the 
contre] console of W6JDI-TV; it serves also for 
regular transmissions on other ham bands. 











—— 
Experimental monitor tube in this portable 
viewer permits Wolfe to see from anywhere in 


his shop the quality of the outgoing signal 
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antenna consists of 64 
driven, the rest reflectors. 
1.5 mec. wide 


Broad-band TV 
ments; half are 
tenna covers a band 


Radio altimeter is used to convert a standard 
receiver to pick up the 429-mc. experimental 
band on which the broadcasts go out 


fifth model is a simple device—three 1-lb 
coffee cans enclosing an iconoscope that 
receives images through a 2” f/1.5 lens 
taken from an old 16-mm. movie camera. 
With it he hopes to transmit live images 
and also motion pictures. But broadcasting 
movies will require a projector. That's in the 
works, too. From a standard projector he 
plans to remove the intermittent mechanism 
and run the film through continuously. By 
pulsing a light source 30 times a second and 
projecting the illuminated images onto the 
1conoscope he will change the frame speed 
from the 24 per second used in films to the 
30 needed in video. 

Movies present a special problem for the 
ham televiser since one of the FCC rules 
governing ham operation is a restriction on 
broadcasting entertainment. Wolfe thinks 
that a good deal of the movie fare used on 
commercial TV stations risk of 
entertaining anybody, but a legal definition 
of what a ham can televise is still to come 

What does the future hold for amateur 
TV? Wolfe doesn’t expect many hams to 
follow his lead, at least for the present. 
Cost won't be the big factor. The $500 that 
this rig cost is a lot less than many hams 
put into voice equipment, but a lot of know- 
how and work is needed too. 

Then, too, there are a lot of technical 
limitations that have to be overcome before 
TV can be reshaped into the ham tradition 
First step will be simplification of the cir- 
cuits and some method of getting more 
stations into the limited space in the air- 
waves. Perhaps ham ingenuity will also 
conquer the distance barrier that now makes 
television a short-range affair. 

These are questions for the future. Radio 


runs no 


once posed similar problems, and hams 
Will they 


do the same for television? Wolfe has proved 


plaved a big part in solving them 
that video has a place for hams. He's given 
the wheel the first spin, and you never know 
where it will stop. END 


This standard image of Gwendolyn has been 
picked up at —_ 35 miles away. She's proof 
that $500 and ingenuity can put TV on the air 
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Parts of Chair Shuffled to Create Wall Shelf 


MAKING something new out of something 
old often gives as much pleasure as starting 
from scratch. This hanging novelty shelf 
Was an example. 

The front legs of a side chair were cut off 
just below the apron. A section including 


the rung also was cut from each front leg. 
Inverted, this assembly serves as a rail at 
the front of the shelf. 


Cabinet Fronts Now Available 


Ir you want to build cabinets in the kitch- 
en, bathroom, or shop, these steel fronts 
introduced by Western Metalcraft, Inc., 
Olympia, Wash., may make your job easier. 
They consist of a metal frame and door or 
drawers—depending on the type of cabinet 
desired. The fronts are designed for use 
with simple plywood framing. 


As the drawing shows, the seat was cut 
crosswise and the front section used as the 
shelf. The chair back and rear leg stumps 
were fitted to this. 

After chips, cracks, and dents had been 
filled in, the entire job was sanded down 
to a fine A priming coat, then 
enamel, and application of decals wound up 
the job.—Simon S. Palestrant, Bronx, N. Y. 


surtace. 


Suction Holds Handle on Glass 
A SLIDING glass 
punel that partitions 
off the nursery in a 
local church had no 
handle. It could be 
opened or closed only 
by pressing a palm 
firmly against the 
glass. As a result, the 
glass always showed 
fingermarks. 

The problem was 
solved by attaching a 
couple of suction cups 
to a plastic drawer ee 
handle, wetting the — 
cups, and sticking them to the glass. The 
screws in the suction cups were the same 
size as those for which the handle was 
threaded, making it a simple matter to 
install the cups.—Arthur Trauffer, Council 
Bluffs, Iowa. 
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Steering Knob Kept Rigid. A 
knob that twists in or out on the 
steering wheel can be cured by putting a 
few punch dots in the clamp. To avoid the 
possibility of cracking a plastic wheel, it’s 
best to remove the spinner and clamp it on 
a broom handle or similar object. With a 
prick punch, make four or five dimples on 
opposite sides of the strap. When clamped, 
the spinner will remain in position perma- 
nently.—Jim Sisleu, Seattle, Wash. 


spine! 


Replacing a Skirt Gasket. You 
can use a wide washing-machine cover gas- 
ket to re place 
skirts of some cars 


a worn one on the fender 
Cut the rubber to length 
and stretch it around. Run a small wire hook 
through the inner side of each end. Fasten 
the hooks to the projections on the back of 
the skirt to hold the gasket. 
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Light Does Double Duty. An ac- 
cessory back-up light—the kind controlled by 
a separate switch—can be put to extra use as 
a direction indicator. Using red paint, | 
painted on the lens a big arrow pointing to 
the left. Now, when I'm making a left turn 
or pulling away from the curb, | flick the 
light on and off a few times. I’ve used th 
light for some time now and find it does its 
new job very nicely. It still gives amplh 
light for backing.—Ray Smiley, Detroit, Mich 
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Keep Support Rods Tight. On 
prewar Ford V-8s, the two support rods that 
help anchor the engine at the rear have 
sometimes led to a false diagnosis of clutch 
trouble. If the rods loosen up, the result is 
similar to clutch chatter. The remedy is 
simple: either tighten the rods or replace 


them.—A. Zanelli, Clifton, N. J. 
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Tool Supports Generator. On 
some cars it’s very tough to hold the loosened 
generator up in position while adjusting belt 
The tool illustrated takes care of 


tension. 
” steel plate 


this. It consists of a piece of 42 
tapped for four 2” bolts. Turning the one at 
the center with a wrench gives a powerful 
upward thrust, holding the generator at the 
desired level until the belt-adjustment nut 
can be tightened. Adjust the length of the 


leg bolts as re quired. 


Spray Gun Siphons Gas. A siphon 
for drawing gas from a tank can be made 
out of an insect spray Take out the 
plunger and reverse the cup leather. Cut off 
the spray container, enlarge the hole in the 
end of the evlinder, and solder in a piece of 
Solder a delivery tube 


’ 
vu 


4” copper tubing. 
near the other end. 


ALTERED 
GASKET 


Gasket Slots Ease the Job. Ni- 
row slots cut from the edge of a gasket to 
the bolt holes allow you to install a new 
one without taking out the bolts. This may 
be specially helpful on exhaust manifolds or 
other parts where bolthead clearance is 
scant, or where threads are so rusty that 
complete removal would be a time-consum- 
ing job. Just loosen the bolts enough to 
separate the flanges. The slots do not im- 
pair the efficiency of the gasket. 
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Short Lead Improves Starting. 
On an older-model Plymouth, I have found 
that moving the coil from the firewall to 
the spark-plug cable support makes the 
engine easier to start. In the new position, 
the high-voltage wire from the coil to the 
distributor cap is shortened considerably.— 
Ralph Wyant, Indianapolis, Ind. 
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GENERATOR 


A home-installed mechanical cooling 
system keeps passengers in this 1948 
Oldsmobile comfortably cool, even in 
the hottest midsummer weather. 


By Walter B. Moses, Jr. 


RADIATOR 


CONDENSER WELDEO 


MOUNTING 


at 2) 
EEN RECEIVER 
. = 


Though bolted directly in front of lower part 
of the radiator, the condenser has been found 
not to interfere with cooling of the engine 


GAS AND 
SUCTION 
UNES 


HEAD BOLTS HOLD 
BRACKET 


RUBBER TUBING 
ENCASES LINES 


Cylinder-head bolts hold the cut-away 
of channel on which compressor is mounted 
Note sponge-rubber insulation on the tubing 
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— fir- Conditioning a Car 


ITY the poor motorist who must drive on 

a heat-soaked highway under a broiling 
sun, cooped up in an upholstered steel box, 
and propelled by a gasoline-fired heat en- 
gine. It’s about time we did something to 
cool him as well as his engine. 

Of course you can buy an evaporative- 
type window cooler, good on long, fast trips 
in dry country, but it won't help much where 
heat is accompanied by high humidity 
which it is in most of the country. Here 
mechanical refrigeration, the kind that’s 
custom-installed in high-priced cars, must 
be used. I've put it in my 1948 Oldsmobile 
and it keeps the car comfortably cool on the 
hottest midsummer days in Louisiana, 

The actual heat load on a car is tough to 
calculate, depending as it does on many 
variables, including window area, speed, 
outside temperature and humidity, tightness 
of windows and doors, and insulation in the 
roof, firewall, and floor. However, it seems 


GROOVED TO TAKE 
AUTO BELT 


COMPRESSOR 


CHANNEL-IRON MOUNTING 


| 
Ms ve 


DOUBLE 
GENERATOR —> 
PULLEY 


MOVED BACK 


Compressor is aligned with the rear one of two 
pulleys on the generator shaft. Front channel 
Hange is trimmed to clear boss on c« mpressor 





safe to say that the average car generally 
requires from One to two tons of mechanical 
refrigeration. (This means that it needs 
provision for removing as much heat as 
would melt from one to two tons of ice 
every 24 hours.) 

A cooling system this size is several times 
larger than the ordinary room air-condition- 
ing unit for home use. The compressor and 
condenser in my car are both nominally 
rated at 4-ton capacity, but they work fine. 
This is because the compressor runs faster 
than before when the car is driven at normal 
highway speeds, and because the volume 
of air passing through the condenser is 
much greater than in fixed applications. | 
keep the belt on the compressor at all times 
during the cooling season, handling day-to- 
day variations with the blower fan. 

Three major pieces of equipment com- 
prise the system: (1) the compressor, which 
changes the Freon® refrigerant from a gas 
to a liquid and which needs belt power; (2) 
the evaporator, which absorbs heat from 
the air inside and which has an electric 
blower; and (3) the condenser, which dis 
cards the heat extracted and which needs a 
flow of outside air. These parts might be 
taken from old commercial refrigerators. 

Other parts include a receiver to hold the 
condensed Freon, a thermal expansion valve 
by the evaporator, and a drain to discharge 
water removed from the air into a fender 
well. Installing this equipment isn’t too 
easy, since it involves numerous problems 
of support and clearance. Most of the work 
has to be planned on the car itself rather 
than at the drawing board. 

I mounted the compressor on a cut-down 
piece of 10” channel iron bolted to the head 
with the existing bolts. Rather than use a 
single belt on the engine, water pump, 


‘ AIR 
THERMAL puct 


CONDENSATE EXPANSION 


DRAINED INTO 
FENDER WELL 


, UQUID AND 
SUCTION LINES 


4 


Where the coolth is produced. Air entering 
the trunk around rear seat is drawn through the 
evaporator and ducted upward and forward 


generator, and compressor, I drive the 
compressor from a special double pulley 
attached to the generator. This permits re- 
moval of the extra belt when cooling isn’t 
needed. The generator was moved back 
1k”, the width of the pulley, and a second 
pulley was silver-soldered to the first while 
both were aligned on a mandrel. The pulley 
on the compressor was grooved out on the 
lathe to take a standard auto V belt. 

The condenser is mounted in front of the 
bottom half of the radiator by angle clips 
welded to the radiator frame, to which are 
bolted matching clips welded to the con- 
denser, Brass bolts hold the assembly in 
place. Even in extremely hot weather I 
have been able to detect no increase in en- 
gine operating temperature due to air ob- 
struction from the condenser. The receiver 
is secured by a bolt running up through the 
dust pan in front of the radiator, 

Located to minimize obstruction of trunk 
space, the evaporator is bolted under the 
deck behind the rear seat. Air entering the 
trunk around the seat and through the center 
arm rest is drawn through the evaporator 
to be cooled and dehumidified. The mois 
ture it gives up is piped out the left fender 
well. The air is then drawn up through an 
aluminum duct and discharged toward the 
front of the car by the 6-volt fan. 

Normal infiltration of outside air is more 
than adequate to handle ventilation. The 
blower, connected through a SPDT switch 
to the regular heater switch, effects a one- 
minute recirculation of air inside. 

The refrigerant lines are mainly 4” soft 
copper and are fitted at several points with 
necessary flexible connections. I covered 
them with “spaghetti” insulation of sponge 
rubber and ran them back inside the right 
frame channel. END 


} ARM-REST 
RECESS 


Blower on rear deck directs air toward front 
of car. All windows and ventilators are kept 
shat when air-conditioning system is working 


AUGUST 1949 973 





: 

"2 
Ra *' 
Tap cork sharply and this water-filled bottle 
shatters into a hundred pieces. Being incom- 


pressible, the water transmits the full force of 
the blow to the sides of the bottle 


Water Wizardry 


7OU can squeeze a gas into smaller space, 

but liquids can hardly be compressed at 

all. The experiments on this page 
demonstrate that natural law. 

For the two stunts above, boil the water 

first to drive out dissolved air. Allow it to 

tefhperature. Then fill the 


water 


cool to room 


rae. | 
ed 
Water compresses air in the famous Cartesian 
diver. You can make one by putting water into 
medicine —_—— until it just barely floats. 
Fill bottle to brim and insert cork. Pressing 
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But look at this. You can drive a nail into a 
piece of soft wood with a-water-filled bottle 
The bottle doesn’t break in this case because 
the water won't allow the glass to give. 


bottles to the brim and snugly 
without introducing air. 

Holding the hammer at arm’s length 
lightly tap the cork in the flat-sided bottle 
The cork won't go in because the water 
isn’t compressible. Tap a little harder and 
the bottle will shatter. 

For the nail-driving experiment, use a 
round bottle and glass stopper. Turn the 
bottle on its side to be sure no bubble is 
trapped. As a safety measure, hold it wich 


a cloth.—Kenneth M. Swezey, Brooklyn, N.Y 


stopper 


cork causes “diver” to sink. Here, the incom- 
pressible water compresses the air in bulb to 
a smaller volume. Because of this, the dropper 
loses its buoyancy and drops toward bottom. 





Carriage Becomes Carryall 


Luccinc the makings of an outdoor meal 
from house to fireplace is quite a chore if 
vou have to make several trips. An old baby 
carriage, retrieved from the attic, was con- 
verted to carry dishes, food, linen, and silver 
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Plastic Pool Is Family Size 


Merasurinc 6’ in diameter, this inflatable 


plastic pool holds up to 170 gal. of water 
and is deep enough for youngsters to float 
in as well as wade. It’s made of marine blue 
Vinylite® by the Bilnor Corporation, of New 
York City, and is priced at $25. 


in one haul. The frame is a natural for two 
drawers and a general utility box on top, 
Drawers and box are made of redwood. 
Clear varnish covers the outside and white 
enamel the inside. The framework is painted 
jade green and the wheels a bright red.- 
F. W. Essex, Maplewood, N. J. 


Plug Anchors Bike Grips 


To prREVENT children from removing— 
and probably losing—the handle-bar grips 
of their bikes, use this improvised lock, 
Drill the end of the grip 4”. Wrap a strip 
of rubber cut from an old inner tube around 
an expansion plug and insert it in the handle 
bar. Replace grip and tighten the 4”-20 
screw.—W. Quisenberry, Baltimore, Md. 














Sheepskin Is Fly Carrier 


Pix a strip of sheepskin clipped from an 
old jacket lining to a hatband and you have 
a ready-made carrier for fishing flies. The 
flies hook into the wool more easily than 
into the hatband and they can quickly be 
R. A. Jenkins, St. Louis, Mo. 
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removed. 








border Printer 
Brands Photos 


ITH either of these homemade printers, 
you can put your name and address on 
photos during the normal developing process. 
Both work on the same principle. You 
make a negative of the desired wording on 
contrast film and mount this permanently 
over a slit in the printing box. After taking 
the paper from the enlarger or contact 
printer, you slip the edge under the border- 
printer pressure plate and expose. 


Exposure is made by slipping edge of the 
paper under pressure plate, left, and holding it 
in contact with signature negative while 


ing switch. Lines radiating from rheostat pointer 


press- 
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Your name can be placed on 
the border of a photo with 
either of the two printers at left 
They work in the same way as 
a contact printer. The panels 
on front are for jotting down 
exposure data that give best 
results on different papers. 


The large printer, housed in a plywood 
box, has a 6-volt transformer, a rheostat, tail- 
light bulb, and switch wired in series. The 
rheostat varies the light for contact or en- 
larging papers. Glass set flush in the cover 
supports the taped negative. 

In the small one, two flashlight batteries 
provide the power. Leather hinges join the 
plywood pressure plate to the alignment 


stop.—Clinton R. Hull, Costa Mesa, Calif. 


enable you to reset the bulb to any illumination 


that you've found gives proper exposure on a 
certain paper. Center, an inside view of the 


larger printer; at right, the smaller one 





IDEAS 
EQUIPMENT 


PHOTO 
AND 


Mailer Protects Photos. Here's a 
packaging method that helps mailed prints 
reach their destination in good condition. 
Select two corrugated cardboards an inch 
or more larger all around than the prints. On 
one, center and glue an envelope that just 
fits the prints. Even though the cardboard 
corners become dented, the prints are less 
likely to be damaged.—A. C. Porter, South 
Bend, Ind. 


Safelight Has Three Filters. A 
rotary safelight announced by the Golden 
‘B’ Manufacturing Company, Cleveland, 
gives you a choice of three filters—red, green, 
or yellow—simply by turning the housing. 
This allows you to suit the filter quickly to 
the work being done. The light retails for 
approximately $11. 


New Finder Centers Close-Ups. 
For critical focusing and centering of sub- 
jects at distances of less than 6’, the Revere 
Camera Company, Chicago, offers a Thru- 
Lens Finder® as an accessory for its 16-mm. 
camera. With the camera on a tripod, you 
remove the film magazine and insert the 
finder. When the camera is aimed and 
focused properly, you remove the finder and 
replace the magazine. 


gabe”. 
rane ae 
Bulb Tests Flash Outfit. A flash 
tester can be made by soldering wires to a 
flashlight bulb, pushing the bulb into a cord 
long-shank plug, and connecting the wires 
to the prong screws. Plug directly into the 
gun or, for extension sockets, insert the plug 
in a screw-in receptacle.—Don Pittwood, 
Moscow, Idaho. 
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During exposure, stray light is kept off easel 
with a shield. It could be held in place by cut 


ting a hele and sliding it onto the lens barrel 


Negatives are taped over a blank slide mount 
and then inserted in the slide holder. Card 
board disk with 4” hole serves as lens stop 


Color Slide Projector Doubles as Enlarger 


Some photographers operate 35-mm. cam- 
occasionally eX- 
film. In 


satistac- 


for color, only 
posing a roll of black-and-white 
cases, they can make fairly 
enlargements from their negatives by 


eras ¢ hie fly 


Sti h 
tory 
using a slide projector as an enlarger. 

The photos above show how it’s done. 
Adequate “  . 
have been made in this way. 

A cardboard disk was cut to fit over the 


enlargements up to 5 by 


lens and a 4” hole punched in the center. 
This permits exposures of about 1 sec. with 
the 100-watt lamp in the projector. To 
lengthen the time. the hole could be made 
smaller or a smaller bulb used. 

\ display-card holder serves as an up 
right easel. A weight should be placed on 
the foot of the holder to prevent movement 
paper after 
Ohio 


inserting the enlarging 


H. Leeper, Cantor 


while 


focusing 


Oscillating Fan Agitates Two Film Tanks at Once 


film 
Snap 


agitation of one or two 
tanks is possible with this device. 

two 8” hacksaw blades at the center to pro 
four parts of the linkage nearest 
the tanks. Anneal the metal bv holding the 
ends ma flame and drill for “” bolts. Take 
off the regular drive link from an oscillating 
fan (see as a guide to drill 
unbroken 8” 
link 


UNIFORM 


vide the 


above), use it 
corresponding holes in an 
blade, 
and blade with washers. 

metal rings from two sink 


hacksaw and reassemble the 


Remove the 
stoppers, punch holes to make the stoppers 
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a tight fit on the reel knobs, and cut slits 
on opposite sides for insertion of the blades. 
H. D. Smith, Los Angeles. 








Three folding pipe racks are fitted on truck 
: Pi - 
pictured at top above. Photo just above shows 


the front rack folded out of the way. Same k” 


bolt that holds it in open position also locks it 
when folded. The center rack is swung back 
parallel to the truck chassis when not in use, 


Pipe Carrier Swings Out of Way 


Tuese folding pipe racks will increase the 
capacity of a truck or pickup. Built by Roy 
Kavler, superintendent of the University of 
Idaho maintenance shop, each carrier is held 
in position by a single 4” iron bolt. A short 
piece of chain, welded to the bolt head and 
to the rack, keeps the bolt from being lost. 
Details are shown in the drawing below. 
The front rack is mounted on a heavy piece 











Yq'x 4° STOCK 


of iron that was cut out to fit the inner con- 
tour of the front bumper. It is welded to the 
bumper braces. A section of 3” channel 
iron supports the rear rack. The channel 
iron runs the full width of the chassis and is 
Bolts could be used 
instead of welding. Make sure the racks 
don’t violate highway regulations in your 
state.—Don Pittwood, Moscow, Id. 


welded to the frame. 





Automatie Defroster 


Tuis timing mechanism will automatically 


defrost refrigerator. eliminating all 
manual de-icing. To comect it, the unit is 
plugged into an outlet and the refrigerator 
cord plugged into the timer. The pointer is 
set to the nearest hour of the day to syn- 
chronize the clock with the 
correct time. Then at 1 a.m. each day, the 
unit shuts down the refrigerator just long 
enough to defrost it. Priced about $13 by Au 
tomatic Controls Corp., Ann Arbor, Mich. 


your 


mechanism 
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Apple Crates Frame Cabinet 


Hate a dozen apple crates, stacked as 
seen in the inset photo, form the basis of 
this dining-room cabinet. The cabinet was 
built by Mrs. O. B. Woods, of Bigfork, 
Mont., to house her dishes, glassware, silver, 
and the like. 

Besides the boxes, you need about one 
full 4° by 8’ panel of 4” plywood to dupli- 
cate the cabinet. The plywood is used for 
facings and doors. Hinges and catches from 
the dime store, a handful of nails, and var- 
nish or paint to suit your taste complete the 
list of requirements. 

Four boxes placed on their sides, two 
high, form the bottom of the cabinet. A 4” 
space is left between for the facing to which 
doors are latched. A fifth box is placed up- 
right at the end of the double tier. Nail the 
end from another box in the middle of this 
one as a shelf. 

Place the sixth box across the space sepa- 
rating the bottom four. After all the boxes 
have been nailed in position, face the ends, 
top, and front with plywood. The cabinet 
shown rests on the baseboard in a corner, 
the facing of the right side extending to 
the floor for support. If not built into a 
corner, the cabinet should have extensions 
at both ends to serve as legs.—Mildred Kelso, 
Bigfork, Mont. ; 


Jar Increases Dust Capacity 


Tirep of constantly refilling my garden 
duster, I cut an opening in it and soldered 
on a standard metal jar lid through which | 
had cut a hole. This fitting accepts a stand- 
ard fruit jar, increasing the capacity of the 
gun several times The cloth seen in the 
photos keeps dust from backfiring.—Clinton 
R. Hull, Costa Mesa, Calif. 


New Loader Picks Up Bales 


HitcHep alongside a truck or wagon, a 
new bale loader takes the back-breaking 
labor out of a familiar farm job. Guides 3’ 
long direct the bale into the elevator as the 
loader moves across the field picking up hay 
deposited by the baler. 

Made by the International Harvester 
Company, Chicago, the loader is driven by 
a chain connected to a sprocket on the axl 
of two wheels, which are fitted with 6.00 
by 16 tires. The loader is 7’ high, 12’ long 
and weighs about 688 Ib. 





4 


Ammonia compressor, bought secondhand, is 
backbone of air-conditioning system that cools 
and dehumidifies an eight-room house. 


-=. = ad 
Gasoline motor, run on natural gas, furnishes 
the power for the compressor and a centrifugal 
pump that recirculates water from the pool. 


' as . 
located behind back-vard 


Condenser coils ar 
swimming pool. Water from pool absorbs heat 


from house. Compressor is at far left 


taken 


Ammonia Plant 
Cools Home Air 


N AMMONIA refrigeration plant cools 
the Little Rock, Ark., home of Don 
Leveck. The used ammonia compressor and 
auxiliary equipment cost $500. Energy for 
the pumps is furnished by a gasoline engine, 
which is run on natural gas. 

Mr, Leveck’s forced-air heating plant and 
back-yard swimming pool are used in the 
cooling system. House air, ammonia-cooled 
in the air chamber near the furnace, is fil- 
tered and washed by water sprays and 
forced back into the rooms by the furnace 
fan. The compressor sucks ammonia gas 
from the house cooling unit and forces it 
through condensing pipes which surround 
smaller pipes carrying water from the pool. 
In a liquid state, the ammonia is sent back 
to the house to absorb more heat. —Ruth D. 


Arnold, Little Rock, Ark. 








WATER SPRAY F 
WARM-AIR HUMIDITY CONTROL 
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WATER CIRCUIT 



































Schematie view of three-element cooling sys- 
tem shows house’s heating plant, ego 
condenser, and swimming-pool water supply 
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Eggs Roll into Collecting Pan 


Community laying nests for poultry made 
by the Russel Manufacturing Co., Caro, 
Mich., are said to do away with the neces- 
sity of washing and buffing the eggs. 

The nest floor is a sloping wire screen 
When laid, the eggs roll down the screen 
into a collecting compartment outside the 
nest itself. A hinged top swings back, as 
above, to give access to the eggs. 

Each nest, made of aluminum and steel, 
has four entrances for the hens. The in- 
terior is divided by curtains. The front of 
the laving compartment is hinged for easy 
cleaning. Shallow trays under the screen 
floor catch dirt that falls through. 


Farm Saw Mounted on Sled 


We use an old sled as the base for the 
farm buzz saw. Mounted on the sled, the 
saw can be easily skidded to a new location 
when the need arises. While the saw is in 
use, the sled is staked to give a firm base. 
Leonard O. Timm, Bennington, Neb. 
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Electric Vibrator Drops Seeds 


ActuaTep by a single flashlight cell, a 
vibrating planter made by the Park Products 
Co., Lombard, Ill., is said to ease the job of 
row-planting small flower and other seeds. 
When held as above, the vibrator goes into 
action. Placed in the trowel-shaped hopper, 
hard-to-handle seeds will drop into the fur- 
row one by one. . 


Engine Moves from Job to Job 
Here's a two-cycle 

gas engine that’s de- 

signed as a jack-of-all- 

jobs. Made by the 

Gresengine Corp., 

Antioch, IIL, it is in- 

tended for various 

light-duty applications 

about the farm and 

elsewhere. One fea- 

ture is that the base is 

separate from the en- 

gine proper. After a 

base has been mounted and aligned at each 

location where you need occasional power, 

you can quickly move the engine from job 

to job. The engine shown has a 1.7-hp 

rating; more powerful ones are planned. 


Seals Frozen-Food Packages 
A LIGHTWEIGHT ig 

electric sealer for clos- 

ing plastic bags prior 

to home freezing of 

foods is now offered by 

Sears, Roebuck and 


Co. Plugged into a 
115-volt outlet, it seals 
a bag in two to five sec. 
When vou release the 
normally separated 
handles, a spring 
clamps heated jaws on 
the mouth of the bag. 
Price, about $4. 





harmony... 


@ Harmony under the hood. Today's AC Spark 
Plugs, with patented Coralox Insulator, * 

are always in tune with your engine . . . whether 
it's cold or hot... loafing or under heavy load. 


They surpass all previous spark plugs 
in their ability to fire steadily 
under a wider range of operating conditions. 


They remain efficient through 
substantially longer life. 


If you want your engine to sing a sweet 
song of smoothness and power, 
get a set of new AC's today. 


BUY WHERE YOU = SEE THIS SIGN 


“- AC's patented processes make this the 
finest insulator in spark plug history. 
improved electrical insulation, no mat- 
ter how high the temperature. Better 
heat conduction. Maximum resistance 
to heat shock. Less fouling, harder, 
stronger, longer-lived. 


AC SPARK PLUG DIVISION © GENERAL MOTORS CORPORATION 
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THIS 18 17 / 


THE LOWEST-PRICED 
BALL BEARING, TILT/ARBOR 
SAW IN AMERICA! 


tor 
mitre 
olitter 


xtens $3.50 cact 


THE NEW Wilas. 
Power Kins 3001 


Yes, this is it! The saw thousands of shop 
owners have been asking for. The new 3001 
ball bearing tilt/arbor Power King. A big- 
capacity saw with big saw features, yet 
priced so low it pays for itself quickly with 
the money you save on a few projects alone. 

Compare these features and we think 
you'll agree the new 3001 is today’s out- 
standing circular saw value! 


BIG SAW FEATURES! 


* TUT —— CONSTRUCTION =— toble ond work ore 
at for fe angle sow 
* BALL’ BEARINGS sealed from dirt and dust, ossure 
’ sting occur 
_ BIG CAPACITY. With o 2'4” dept ae ond a 12” x 16” 
table thot has rea eod of blade, the 300] handles 


PRECISION. GROUND GREY-IRON TABLE. Heovy cost 
oble is rib-broced ond reinforced for absolute 


rig ent Precisic 3" i top assures smooth easy sliding 


RiciD Rip renee f table width, locks ot both ends, 


TABLE EXTENSIONS AVAILABLE. Exclusive, grey-iron grill 
type extensions, measuring 6/4” x 16”; con be added to 
the 3001 at low cost. Add one to right side and you con 
nter 24” ponel. Add one fo each side, 

25'2" x 16”. Tops ore 


Power King 3001 4 


ATLAS PRESS CO. 
055 W. Pitcher St, Kalamazoo, Mich 
mA aTcHED PREICI Sig 
woOPWORKING 4 
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l-minuteangleset-ups! Folder and “Yankee” 
Tilt it for the angle and Tool Book. 

lock it. You're set up YANKEE TOOLS NOW PART OF 
for any operation, ma- STANLEY 

chine or bench. Two re 

sizes, 2” and 234" jaws, THE TOOL BOX OF THE woRLo 
with or without swivel NORTH BROS. MFG. CO. 
base. Write for Vise Philadelphia 33, Pa. 








@ your MOTOR 


——~Foredom PRESTO. LEX 
with P CIL-SIZE Handpiece $5. 95 
Summa ated 


with eenven.eus ease, you. ce - grind, polish, drill 
rout, mill aw arve, engrave, etch 
etc on metal ooe lass a sette or linoleum. Sim 
ply attach to your elect drill press or motor 
Presto. a fle exib chine! Off again in a jiffy! 
Pencii-sized handpiece gives finger-tip control 
t ple € Hand) overall length 

complete ! ORDER NOW. If you order 
Fiex for use on motor, specify m vr shaft 
a 5 boupting “Avaliable 
‘sh ~ Ne 

‘ 


motor driven mode 
for Catalog E-202¢ 
Foredoms now pe A + 
FOREDOM ELECTRIC co... Dept. E-2020 
2? Park Place lew York 7. N. Y¥ 


Drive by HULL 


AUTOMOBILE COMPASS 


AVOID DIRECTION WORRIES 
ON STRANGE VACATION ROADS 
Beaconlite Mluminated $5.95 


Streamline Standard $3.95 
At your deater’s. Write for literature. 


me __WULL MFC. CO. P. 0. Box 246-E8, Warren, Ohio 
SAVE TIME, WORK, MONEY! 


SAW 


and “PEPPY PAL” TRACTORS 


These rugged walking or riding tractors 
are ideal for farm, truck garden, orchard, 
ay farm. Operate on a few cents @n 
A child can handle them. 
DO DOZENS OF J0BS Both riding and 
walking tractors quickly and easily plow, 
cultivate, harrow, disk, bulldoze, spray, 
haul, grind, saw wood, ete. 
LOW FACTORY PRICES Boy direct 
or thru your dealer. Year’s guarantee. 
RIDING TRACTORS Four moiels 
from 5 to 12% H. P., & in. wheelbase, 
96 to 52 in. wide, 24 in. plant clearance, 
Hand or electric starter. Walking 
Tractors 1% tc 5H P 
FREE Illustrated folders giving com- 
plete details, pricelist — write i, 
5708 Front Street, Galesburg. 
668PS North 4th Street, Se 0. 














ET away from hum-drum 

living and hit the adven- 
ture trail on a Harley-David- 
son Hydra-Glide! Explore 
back country roads that lead 
to rare scenic splendors, hid- 
den valleys, little known ham- 
lets and historic places, out-of- 
way lake and mountain areas 
— so hard to reach by other 
transportation. See great cities, 
fascinating rural regions, glam- 
orous resorts and vacation 
spots. New thrills, new friends, 
new pleasures await you at 
every turn. . . at gypsy tours, 
exciting race meets, endurance 
runs, hill climbs, club gather- 
ings of every kind, There's 
no sport like motorcycling ; no 
fun like riding a sleek, swift, 
“comfort-cruising” Harley- 
Davidson! See your dealer 
today. Mail the coupon now. 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wis. 


Send free copy of ENTHUSIAST Magazine filled with motor- 
cycle action pictures and stories ; also literature on latest models. 


Name 


Zone i 


‘itineiaeeneee 
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GROBAN 'S v7 men SPECIAL AUGUST BUYS!: 


BRAND NEW 3-IN-ONE onan | PUMP. Three independent gear pum) 

section running off aft; for single or multiple pumping. § 

Has pipe thread ec ._ a, Shipping wt. 10 Ibs 1 

(item 214) F.0.8. Chicago y 

aim pense WOOD PROPELLER. BRAND NEW—Made of polished § 
“dl 


hard wood, 80 inches long, shipping weight $ ' 
. 


Poot SURPLUS Sfeccale! : 


MINIATURE HIGH SPEED ; 
(item F.0.8. Chicago 
seen Ele ctric = marine NEW GENERAL ELECTRIC 8° SEALED BEAR nn 
Gugert ~ = eater, FLOODLIGHT 300 Watts, 110 Volts, 
; A.C. - 0.C. 


\cC or I< Reversible, speed 1y be regulate« 
varying voltage Has miniature Klixon “ Has countiess uses for: « Homes « Garages Work- 
tatic switch. All connections are external and ac «e Oriveways « Outdoor advertising « DOispiays 
cessible. Has % mounting feet for easy installation e Beach tigntin: « Private air ports « Photography. 
Double-end ball bearing supported shaft with small ges New Wherever « need food-lighting! 

m one end. Die-cast housing \with laminated field Bought S. Army for use. This ts 
Overall Dimen bh, ong wide x 145” high greates’ ain » 


~e . i] bar 

et wt. I2 oz. A P21 v ALU is Lens eflector and elec e vacuum sealed in one 7 

‘item =5) dustproef, air ‘ eht unit. 3) Watts, 110 Volts. Weighs . 
50 





the 





only 2 IDs ist price S10) 


SPECIAL! Brand New A TREMENDOUS coer, 12° or more $2.50 ea. postpaid postaie 


HANNA AIR CYLINDER | HALE FIRE AND IRRIGATION 


Used for heavy duty industrial ~ Aga: se on shop 
r with | 


a, 4-,-t as ats HIGH VOLUME CENTR VEAL. LUMP 


. , deliver (900 Ibs. pr sour a the 
=haf ~ truction Ad jus rushions » : NEW for Fire Protection. “0 
w « r t dia 1 mounting wis Uses. 
le . 1 “ ft 28 double-acting PUMPS RATE 500 catvons’ | oxe’ MINUTE 
’ > t e slg ove call songs $ 50 av 27 's FT. wWEAD PRESSU RE 
< we at 20 t wt ‘ > ‘ raig ined 
; ta ost $101.85 AN EXCELEB NT t fe ect ce . ded 
(item £61) F.0.8. Chicago ut 3 "\ on ' »! t 
Brand New fs ehtte tester: Gunnaton 33 =2 x 28”. 
Pneumatic etlon ‘and presstar 
n juipment 
Compression a foe ~ $149. 50 
‘Gov t acquisition 
pn 








(Item = 48) cost$425.00.NOW F.0.8. Chicago 


aan SCREW JACK ? BRAND 


CHICAGO PNEUMATIC TOOL CO. Ideal for raising. lowering. leveling and adjusting NEW 


machine 
neve ng ® inches, open 14 in 1 $3.95 
. i» M4 to | reduc tion, with double wi dri 1 

~~ raft t's» } . - 


ther em? or bot? Exter 
POSTPAID 





! codoenien $45.00 value 
AN OUTSTANDING RUY 


SHOCK ABSORBERS 


them to spring uspend venicies . 


- Model 
(item =62) F.0.B. Chicago CP625-T8112 
i 2 ‘dia Pwelded seal or 


ROSS 4-Way Foot Operated Faction for eitra strength tS." Air" Force: hour 


bomber t ock abso 


IR vase —— be s catanen * si. 50 F.0.8. aie . 4 for 56-00 


oy. oe w.F double-acting p umat de ( te ~ F.0.8. Chicago 
ae eta _jnueefiie Pow 











APPLICATIONS: ot burners 
Net wt fluid metering f pume i st 
.% ms rinder cool pum pre © lube Compact — 
(item =60) F.0.8. icago un we r Brand New 
= mMoTOR MFO. BY Lack (DECKER: uble ball 


wound, continuous duty le« motor 


L oO G A N 4- -Way Foot Operated R-P-M. | Transformer included jon ane 


sble 


AIR VALVE—Model 6520 _| *m* nro by weroon' roe €0. with sn 


GRAND NEW , acting pneur atic hivh speed grinder 


pr rn . r OVERALL DIMENSIONS: 4 long x hy 
ns truct on. T Ly” higt ox, wt Ibs. 851.00 walue (item yy postpaid 


wte'te bag" Pca 54 00 BRAND NEW GEAR TYPE 
ea aiid | ahd ng ee PUMP 


a o-2 8 ocege All Manganese Bronze for spraying 0.0.T.. 2-40 
Sulphur Compounds. Ete. Pressures up to 150 ths 


CENTRIFUGAL PUMP rss Sera 
x rust, p fo , , ' ‘ FR 
pipe or outlet bquippec 3 
READY FOR USE ON ANY with . df 15. 00 
BELT DRIVEN fratlo’Sumeinc “ween port. Wt. 10 Ibs. Dimen.: &” x ; codes 
’ ! bronze sha ‘ ¥ ! s F.0.8. Cnicazo 
ecemaneat as i ; =50) 


manganes 
t (item 














Gov't r 


= ; 4 — GENERAL ELECTRIC 
ee te var aieasierneeren, “ice,,craining QAR DC GENERATOR 
A ; brand | GRAND NEW For Farm—Home—Fac- 
w wi _ Pi s 
° MOVE LARGE VOLUME Qucene.v Whe perated at 17% memeen %o elding jotampss 
Home Water vl ‘ ra minute a 23 foot t RPM. Rated ® Kilowat 
Systems ‘ ! head ll pump SS gallons per i 1 





' zat 
—— COMPLETE ENGINEERING REPORTS AND OPERATING 
ios INSTRUCTIONS FREE WITH Pum ton ¢ 77.0 a 
Watering ) oo mee ae py (Item =51) Chicago 
e and 





ne or both. as necessary. Made for Packarc ORDER Direcr FROM a> 
“Kensess Suipping weigh 23 the. You can't bea comets a Send payment or purchase ord 
Tanks. ete. sue at anywhere near this price. LOS) Bracket — order today 


epaaentes Originat cost ‘Ragen. $147.00. $29. 75 SATISFACTION GUARANTEED 
Pumping item -64 F.0.8. Chicago 
-_—- = m- Sevrvueveueveereyryy 
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BRAND NEW AIR OR OIL SHOP BY MAIL 


HYDRAULICS pig ee bos GROBAN’S 
Use hydraulics on arbor presses, hydraulic presses, hay lifts. ag direct from ad. ad/ 


manure toaders, lift trucks—push or pull, tilt or turn, press ew 4 
or squeeze, open or close, lift or lower—and other —_— 
and industrial applications. Use with either air or oi! . _ 
of finest precision workmanship. LOGAN HEAVY DUTY OIL 
=4. Double action, 1” bore, 3” stroke, will lift 770 Ib« 
of 2 second using Logan Pump. Ail steel barrel tie (AX ORAULIC PUMP 
controls door openers positioning, et« BRAND NEW for ope > 
eee perating hydraulic 
$18.00 value Sempale 4.95 cylinders and hydraulic motors on tractors 
33. Double action, 112” bore sane ke slidows construction ma 
in one second with Logan Pumy truc ndustrial application 
" oo value postpard 1200 RPM ; 
Double on 11” bore, ¢ ke non > ‘ 1 pipe 
one se a with Logan Pome 





45.00 9 postpela oo 


t 
wt s. AS St for «i “drive > 
« Use these cylinders on farm trucks bulldozer ; al - 
. Manure loaders, etc Double action lle bo ’ , t ~ - 
1760 Ibs. in 2 seconds with Logan Pump) bs < all dian 7 i Sis % 
s hydraulic cylinder vaiue for 5 Ww 4 $105.00 F.O. 
postpaid . . 2 oO - (item =29) 
17. Double on, 23%” bore troke W oan Chicago 
in one second v ‘ in Pump V with@tand 
rainst wall 7 


\ s postpaid LOGAN HEAVY DUTY OIL 


alue 
+ Dout action, 2%%”" bore, 4” stroke, two-w H drauli t ] Val e 
aft ft 44 1 in on econd wit! y 1 on r Vv 
‘ . mtg . GRAND NEW contro! valve with built in adjust at re 
wil 


ble atin hydrau 
are versible hydri tu 





postpaid 
roke wi 


Complete wit "nu neutra 
- postpaid ! operator to regu 
Double tle t” stroke, hydraulte der e hydraulic mele rn 
n 51 o ing Logan Hydraulic i brackets with 4 bolt hol . 
‘suited for v 1 construction machinery i Hxmls Ne an » Overall dimen.: 
r easy use t 22 Ibs A $145.00 walue 3 : >. WwW 17 Go 
j (item 237) sition.Cost over $100.00.An Ex 


. en cago 
H?- PRESSURE FITTINGS for cylinders and vaives available at 35c ea. 
sor nn ple ne SOS So G-1 Stainless Tank 


Yume, Hydraulic Control Valves): 
BRAND NEW 


item 2 24. Four-way control vaive 

double action hydraulic cylinder, may be 

1500 P.S.1. hydraulic ystern to open openings « wane 

hydraulic cy! ler Brand new Shit (item =63) r F.0.B. Chicago 
, A SNH alue postpaid 


= re ve ol ve for use th two hye "I 
item = 2) Four valve : use wt hod HYDRAULIC 


ction cylinders . nder may be of 


vith the other 1 >» locked in any 
cota oom sais, $10.95 | PRESSURE GAUGE 
os 5 


A $60.00 value postpaid 

r @ ction RAND NEW 

ideal for high pressure hydraulic systems. ad- 
justing pressure retieft vaives etc. Ka 


Biack pl astic 
124° ‘dees $ 
th white 


rth mans 











posteeta. 
LOGAN Double-Action 


wee value . HAND HYDRAULIC = 


& 4 E 8 S Teguan of | Pp U M P Brand New 


original cost Used for hydraulic jacks, presses, hoists 
Using air or oil, this device is ideal as a ane other Sydrentic apottcations. For op- 
» » rautic cylinders to pum: 
punch press, vise, arbor praees etc. An > tan y 
ydrautic fluid under pressure. 
excellent tool for indust i and a built-in check valve capable of « 
Use 15¢ f air pressure ibs. of wessure. Has allo 
oll pressure. Cushioned double action ‘Logan ng high x 2 : >. wt. § the ¢ 
Model AC ram, 6” bore and 6” stroke. Capable RY (item 212 a 95 
f up to 4200 Ibs. of pressure using 


enient ter ia turstabi “Space Vickers MF9 Hydraulic 


are 579, 50 Yo, PUMP or MOTOR 


complete with mou 


St we Ce 519.20 
18” Wire Spoke Wheel 


Pump is compact. powert 
BRAND NEW. ry use on motorcycie or a 7 . > eovetution ry % 200 0 ” 
nidieh Gare iota, saad aun, tow winebed ve 3750 RPM. Change rotation by reversing 
ie. With bearing races and $3 95 Delivers up to 6 H.P. Requires 14 to 6 H.P. to rive directly or by 
F.0.B 





tem = 36) 











gear Takes is” tire. wt. pulley. BRAND NEW 
19 ibs Chicaco especially designed to provide ax 
(item =57) AREAL VALUE at each » of mounting MF Series Vickers Pumps. Brackets. are 
constructed of heavy steel plate: shaft is made of 1 » e! with on 
ND NEW FIN-COOL i, end splined to fit bump; other end of shaft has cmachined flat for 


HIGH PRESSURE AIR COMPRESSOR {pay | fiz, «rt is So ia i 
: be arings 
(ttem 


£18) Pum 
For pneumatic tocis, filling hi-pressure vessels, pom 7 ‘ (item 238) tm men only wre a 


Spraying, insecticide wears. and other uses. ' = 
° *% 1200 R.P aud am ie . (ftem =39) Both as complete unit $19.90 postpaid 


$ 00 ADJUSTABLE RELIEF VALVE. (Item =34) $2.95 postpaid 
HYDRAULIC FLUID. ‘item -~53) Per gallon F.0_.6 Chicago $1.75 


10 ft. length of oS ee wer with 14 female 
Pipe thread fittings. ( ite 2°27 F.0.8. Chicago $3.95 


B N SUPPLY ¢o Se a oan” 6 i. oe ah ‘7 NK. 3 gallon capacity with oit-indi- 
e >". Ship. wt. 7 ibs. NOW AT THIS 
s req de) A . LOWEST PRICE. (item =58) -0.B. Chicago $4.95 


Mi H 1 GA N AV E. Write for free copy of our 40 Page catalog inctud- 

1507 SOUTH c ° ing ba gee ed featuring diagrams. photo- 

graphs and instructions. Catalog tists excellent war 

Chicago $. uw Dept. PS-7 surplus vatwed: pumps, valves, hydraulics, lights, motors, etc. 
~"\=sewvee8 © 

















(item = postpaid 
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| SAVE UP TO 20% on QUALITY BALL BEARING 


AMAZINGLY LOW PRICED Weszezszeeeesses 


Build your own power mower with our spindle and blade attach- 
ment. Pully for easy connection with engine. Sealed in New 
Departure Ball-Bearing for lifetime service. 20 or 18 inch blade 
of tempered steel with razor sharp cutting edge. Read guarantee 


CASCO Fever Too’ KITS Iimeesee 
A betas ay MRA. 
a BALL-BEARING WHEELS =) 


With a Casco Power Tool a | e 
Kit, every job is a better 
job! For the finest 

: P REPLACEABL 1 
equipment at any price | CUTTING BLADE 10 x 2.00 in. 


is right at your | Sieecacnte | Manian 


. F 
fingertips. And the Ge plewe (designate 20 or | | (Far Sein. ani) 
cost is so very low Replacement blade £4. REPAIRING or BUILDING Lawn Mowers 
; : y ° (designate 20 Ay Gunite peony Carts, Kiddie Tricycles a 
it quickly pays Wagons, Wheelbarrows — anything that rolls on 

. , . . rubber! Semi-pneumatic, Puncture-proof Tires. 
for itself. A GUARANTEE: No} Compare for QUALITY and PRICE—and you'll 
ee po better products are order TODAY lf the me you need isn't sted, 

must” for every write for Folio A 
- & 8 ORDER TODAY —Send Cosh, Check, or M. O.—Pay 
craftsman, name postage on ervivel. a 


hobbyist, APSA BILT-RITE PRODUCTS CO. 

builder and WiaaE, GLASS, ween | ___ Dept. 63, 520 East Missouri Ave., Kansas City 6, Mo. 
repairman! iis tae” 
' Ie carves! It grinds! 

Ic sands! It buffs! 

Ic a aa Ir cuts! 


ae a 





(For 
6x1 
8x. 
Ox1 
0 











Sensational New MOTOR Offering | 


John Oster Heavy Duty Fractional H.P. 
1/40 HP Induction Type, single phase, 
110 V. AC, 60 cycle, bronze bushings, 
5/16” shaft 1725 RPM, Standard 
| Base. Ideal for Hobbyists for many 


CASCO ELECTROMATIC uses Window and regular 
etc Shpg 54. 95 





& et Be Ml 


£ 


fans, grinders 


(What a Gift!) wet. 6 Ibs 


Add %Sc handling and mailing 


—— ‘= 1 §] gss Make Your Own il 
| POWER LAWN MOWER 


with this DRIVE CUTTER ASSEMBLEE. <> 
JW Constructed for those who desire to bulld 

their own mower or to repiace your old cutter 

assembiee Complete with (ts 

blade and double ball bearing 

drive. Add 30 to cover handling $485 CE me EX 


a TLAS No Col 
CASCO TOOL 'N’ RAK ATLAS EQUIPMENT CO., Dept. PSSA 


hangs up where you work! & ~ , 
i ip yo ; Ask Your Hardware Store for 


40 pieces, HLT 417 s —— : FULLER’S 
{ ‘ Unbreakable Amber Handle 


SCREW DRIVERS 

















GET YOURS NOW at Deportment, 
Hordwore, Auto Supply, Appliance Y America’s most popular line of moderately- 


ae PRICED FROA priced screw drivers! Wide range of sizes. 
tEBO SL FULLER TOOL CO., inc., 911 Faille St., New York 59 


prive ano Keer COOL! ei 


A year-’round asset—silent, CHAMPION V-GLOW PL UGS 


' . : “i = 

Nog Cael dpe for model engines only 

* : iadshield ci -———® CHAMPION TERMINAL— assures better 

. keeps windshield Clear center electrode seal and provides 
always. 6-in., rubber blades, sturdier electrical connection. 

2-speed switch, universal CHAMPION- CERAMIC INSULATORS— 

mounting bracket fits all } proved dependable in millions of 

Champion Spark Plugs. 


steering columns. $Q! 5 CHAMPION SILLMENT SEAL— prevents 


wer + 


excessive compression leakage be- 
CASCO AUTO FAN ONLY tween insulator and shell 
s | CHAMPION ‘‘THERM- O-FLEX" CON- 
Now at Car Dealers, Auto Supply Stores, STRUCTION—longer element life, 
Garages, Service Stations. more dependable performance. 


e . Follow recommendations of plug types and fuels ap- 

CAS CoO 6 ree f proved by engine manufacturer. 
, , Bridgeport 
= CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


238 POPULAR SCIENCE 





oe — ee — a ae ee — ee 


< America's Favorite! 


The modern farmer will tell you that car, truck, tractor, stationary 
engines and other power farming equipment are the key to 
increased farm production. That's why dependable spark plugs are 
of paramount importance to him— why he uses dependable Champion 
Spark Plugs in vast majority. This preference is unquestionably 
based upon better performance in every type of engine, so whether 
you are farm, town or city folk, insist on Champion Spark Plugs— 
the leader in public preference for more than a quarter century. 


Qe . 
+ 

tts ae. 

an 

< 


aye ‘ 


USE THE PARK PLUC 


listen to the CHAMPION ROLL CALL... Harry Wismer's fost sportscast every Friday night, over the ABC network 
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aunaunces aA densatlioual new 


HOME KIT 


FOR THE FIRST TIME YOU CAN POLISH 
SAND AND DRILL “THE RIGHT-ANGLE WAY 
AND PICK THE RIGHT SPEED FOR THE JOB! 


all for only $29.95/ 





KIT INCLUDES 
@ BULL ORI new 


ned 


You Asked for It— 
Here It Is! 


A streamlined, powerful electric drill 
. PLUS one of the finest geared speed 
chucks money con buy ... PLUS the @ Sheepskin bonnet 
famous Bull Buffer, now in use in ond 2 sending discs 
more than 100,000 homes .. . PLUS 
on edapter that enables you to sand 
ot twice drill speed ... a kit that 
comes to you complete, ready-to-use 
with no “extras” to buy ...a kit 
you'll use day in, day out, for drill- 
ing, waxing, removing paint, and 
polishing and sonding your car, boot, 
floors, woodwork, furniture . . . all 
these quality tools of a thousand 
uses at one low price—and your Bull 
Buffer Kit carries a 90-day gvor- 
ontee! Order today, at your dealer, 
or send cash, check or money order. 


IF YOU ALREADY HAVE A DRILL 
order your Bul! Buffer today! It's 
the only right-angle polisher-sander 
with geor reduction, and it fits any 
drill. Comes complete, including 
S-inch rubber disc 9 

sheepskin bonnet ‘oni BY. 5 


2 sanding discs, only 


@ ADAPTER SET 


sending ot tw 





DRILL at 1600 +.p.m. 











ORDER THESE KIT ITEMS SEPARATELY, iF YOU WISH 

Bull Drill—new streamlined, power-packed 1600 r.p.m. 
electric drill with Jacobs geared chuck 

Adapter B set (for sanding at twice drill speed—can ONLY 
be used with Bull Buffer) 

Extra sheepskin bonnets, each 

Extra sanding discs, (000-00-0-1-2'/,-3-4), ah. 

AT YOUR DEALER OR ORDER DIRECT TODAY — WE PAY POSTAGE 


BERTRUM S. ENGINEERING CO. 


3121 MAIN ST. 


. $19.95 
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KANSAS CITY, MO. 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


Cuts new teeth in 
50 seconds — any 
size 4 to 16 points. 


IMMEDIATE 
DELIVERY 


BURR MFG. CO. 
8943 VENICE BLVD. 
LOS ANGELES 34, CALIFORNIA 


LDS+BRAZES+SOLDERS-CUTS 
ONE 


c CAN OPERATE the newly invented Four- 
Portable Electric Welder—does brazing, solder- 
p ntoy a cutting on iron, steel, brass and other 
metals. WORKS INSTANTLY of any properly wired 
110 VOLT AC or DC line. 
save on auto, home appliance, farm and shop re airs 
will quickly pay for this machine. Comes COMPLETE 
with Power Unit and ALL SUPPLIES ready-to- 
operate, including simplified instructions. Write for 
Free particulars or order one today for 10 Day Trial. 
FOUR-WAY weieer CcO., Dept. PSF-89, 
2326 So. Michigan Ave. Cnic cago 16, tilinois 


BUILD ‘YOUR. ‘OWN FAN 
One-piece cast aluminum 
SD iii 


Size Polished Unpolished Bore 
lunches 2? Rlade 3 Blade 2 Blade 3 Blade Inches 
5 $3.00 $4.00 $2.50 $3.00 Ly, Sa. a 
7 3.00 3.50 Le, Se, 2 
4.00 1 we. By 

s 


Order Burr's Bive 
Book of Coast to 
Coast prices for 
saw shop services. 














he time and money you 


on your alu 
minum cast 


guards, fan bases, shutters, pillow blocks, exhaust 
an frames, ete shipped prepaid if money accor 
panies order. Dealers write for discount 


KLOPPENBORG J ALUMINUM FDY., Dept. PS-89, Davenport, lowe 


VKODACHROME PRINTS™ 
and ENLARGEMENTS 


up to 11x14... from your color transparencies 
Order through your Kodak dealer 
EASTMAN KODAK CO., Rochester 4, N. Y. 4 


Let us Kive 4.50 1 
you our prices Write for pamphiet on targer fan blades wir 


ings 








CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


siest cutting tin snip 
Handy tool for 1,001 jobs. No Write for 
feature Cuts perfect Free 
*. right or left. Also square Catatog 
both ways. Special **Cup 
Tension Washer’’ retains tight 
it. Cuts well with either hand 
Will last lifetime 
See Your Local Deater ” 
4. CARTWRIGHT & SON, 


HIGH POWER TELESCOPE 
60 POWER-ALUMINUM TUBES-OPENS TO 33” 
Variable Power Eyepiece Adjustable 


to 15X, 30X and 60X. 
Leather eo | ~~a 
Case Inctuded 


. bmg = 4 Ground & Polished poneee. Also used as SOX Micro- 
. Ready to use, onty $4.50 POSTPAID. 


BROWNSCOPE CO. NEW YORK 19, §. ¥., 


Patented 


Dealer Inquiries 
Invited 


Dept. P38, Molage, Calif. 








Send me your free catalog. 


Nome 





uv Address 





Millions of Americans find fun City ___ State 
and profit with power tools. 
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If you like 
fine tools 





+++ then you'll certainly like to work 
with the new GREENLEE Socket Chisels. 
Perfectly balanced... handsome, transparent 
green plastic handles. . . fine 

bevel-edged GREENLEE blades, so long the 


choice of true craftsmen. Ask your 





hardware dealer about them, 


GREENLEE 


SPECIAL OFFER... WOODWORKING 

CALCULATOR... 104. Quick solutions to 
untiess problems converting linear 

to Doard feet, nail and bit sizes, etc. Send 10c to 

Greentee Tool Co., 2128 Columbia Ave., Rockford, til, 


NEW WAR SURPLUS 


SOCKET WORK APRONS 
WRENCH KIT lurable canvas, heavy stitching 
Snap-On ee 


Brand opt ta. ete. Terre chan 39° 
MARIE LIGHTS 
3° 
“OLIVER” 


woob- 
TRIMMER 








4.95 


Sapam songl arranee 








mt «AC rte 
Lela an a muahe 
wr 


cia 17% 


PIANO HINGES 
ALUMINUM Lt. Wt. 
4N251-2-72, w ivte ¢ 

¥ “) thick 





STAINLESS STEEL. ‘heavy wt.. 
1-C.-48, te 
; ‘ on ve a , 
—~ ‘ ror e er 05 j _: " — 
aC — PLIER CLAMPS 
hn i e** 2440 om ext 


8. F. GOODRICH REPAIR KIT 





v T 


‘ is 
= : &ss 
° . 4 : 
write 7 b~ 2 of eusande, ot y anne now curptue pareninet 


r.O.R 
money oun, or cash 


TUTTLE BROS. 
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Al ite ~ and as represented 


ns guarant hy to a ne 


300 No. Second Sr. 
El Cajon, California 


BUILD own TILTING ARBOR 


@ 27x28 in. 
stays tevet. 
"a I full 45 


Stes ° i 
tw? D in. blade cuts 
314 in, deep, jack- 

screw depth . eo? 
Floor model, 34 in. table 
height. 
New Departure ball bearing arbor. 
precsmen shaft, ready to run, %%@ in. 
bi 





Quick Positioning. self-aligning rip fence 


+ Steel and aluminum con- 
ion 
machining — —build easily with hand 
tools ont 
Capacity "ana performance of floor saws 
selling for $150.00 and up!! 
GUL-BILT Step-by-Step pictorial pians (No 
bive-priat reading required). full scale pat- 
terms, 11 actual otoKgraphs $1.00 
GUL-BILT Metal Parts Kit inctudes Plans. ball-bearing arbor, 
aluminum miter gauge and bar. rip tence guide. machined tock 
knobs, jackscrew mechanism with 41) in. handwheel, and all other 
—_ perts inctuding every screw. bolt. nut and washer (less 
blade 
Same mie with 10° combination ptede 
Same Kit with & combination 
Retur n in 1 de full yee 
tvoe ome ad po up to 600 mi 
Also av aitable— Plans and Metal “Saree Kits for '; Titt/Tabie Saw 
and 12° Band Saw. Order Plans at $1.00 cach—sent postpaid any 
where in the world, or write for FREE descriptive Catalog. 
©. Box 1-VH. Lambert pane 


GILLIOM POWER TOOLS ”° 3; 


ot a d 


Lowis 21, Missow 


Start a NEW BUSINESS 
Or Add to Your Present 
Repair Business 
_, Sharpen Dull Pipe Wrenches 
7 Pipe Taps & Dies 
dl “Gum” Circular Saws 


Write for information 


P.O. Drawer 276 
FREDONIA, PA. 


>A as 
RABIOACTIVE MINERALS 


There is a model to exactly © ae 
fit YOUR requirements 


= 
—_ 
Pat. applied tor 


J. C. MOORE INDUSTRIE 


Bue, rd, 


NEW, EASY, ECONOMICAL METHOD! 
ASPEN DRIVE es power when ye 
where you want uf vas t up with rear 
my car or seers fr 
et for “ ok ng or 
g! Use rus oa Dut ALL for ALI 
ven quiring up to 10 h.p 
vow cosT access RIES 
ad Centrifugal pump. I 


strate a ‘Cireu “r with full information 


| ASPEGREN Tete Menai avers ve 9 


sent on reque 





UTICA TOOLS 


For More Tool Mileage 


SEE 
your 
DEALER 


UTICA DROP FORGE & TOOL CORP. 
UTICA 4, NEW YORK 


Cutting 
5”, 6”, 7", 8” 





WAR SURPLUS BIGGEST BARGAINS 


These bargains were chosen from over 4,000 items in stock 


CLUTCH 


For motor scooters, Motor 
. lawnmowers, etc. 
Mercury centrifugal clutch 
for use —_ any small /_ 
ulley 


8 
ay = 4 ~*~, ° 





All Bronze 
GEAR 
PUMP 


All bronze corrosion 
resistant gear pum. 
Lifts wat 2: De- 
1020 gal. per min., at (200 RPM. 
pressure or 250’ head. Seif 
locking packing nuts, drain cock, reversibie 
head. Wiil pump brine, salt water, oll, vine- 
, £asoline, Dimensions: io” L = 
x 519” . 
11/16". 1" x . 
Mfg. by . Au pumps 
ge driven. All bronze con a 24. 3” 
y pulley. Pump only t 
2314 was ay 4.00 
Same pump as above, with motors, (electric) 
- $87.00 


Stock 254 
MP . $67.00 1 HP... 
4 HP... .$74, 
> purnp with Briggs-Stratton gas engine 
$89.50 2 - $135.00 


Ne: $165.00 $195.00 
ORE HP the more PRESSU RE 


HOSE 20’ LENGTHS 


Gas, oll or water resistant. Neoprene treated 
1%” Male & femaie ass connectors 


Standard filling station size. Value 
$20.00. Stock 2528. Our price $7.50 


RUBBER 
WHEELS 


scoot- 
ete 


livers 
Develops 110 ibs. 








Good for boat 
ers, wheelbarrew®, 
=S 


Stock = 


» 6 ply 5%” : 
5. 6 pl i? . ee °o 
tubes and wheels with 

Hyatt ball bearings 

2544. $1 
ply tubes for earthmovers. 
value-—-Steck 2#545— 


-50 
ply ” Bomber tires and tubes. S600 
yatue Stock =546. price . .$59.50 
RPL. ANE TIRES with landing gear hydraulic 

& Goodyear standard tires 

high. Hydraulic strut is 44 

Can be made into Heavy dut 


errs 22.50 


83.00 


trailer. 
PRICE eac 


Briggs-Stratton 


GAS ENGINES 
SAVE $25 ON LIST PRICE 


All are NEW in original crate 
700 RPM all brand 
ranteed 





Our price 
HP Model BP. List price 
$111.50. Stock +308. 
Our price 86. 
5 to 7 say, Modes ZzP. List price $1 37.00 
Stock =3 
2.00 


Our price 


CHIMES OR CALL SYSTEM 


Navy type. Good for schoois, Seagate, office, 
ek 110 Voit v feather 


LIST PRICE $i5.t $1 95 
. 


jock +552. Super value - only 
A REAL BUY 
BULL BUFFER 


F any '4" drill. Polishes, sands & grinds 
Sheepskin, 4%4” dise. COMPLETE. 
Stock =553. 


1.95 








Imagine it's ly 
Extra sanding discs $1.20 a Doz. 


ALL ITEMS GUARANTEED 
AS REPRESENTED 


STAINLESS 
STEEL TABLE TOPS 


Polished top, dull bottom, hardwood veneer 
center 44” thick. Ideal for: work table, 
dry ‘eer... back bar work 











MARINE FLOAT 


Heavy rubberized fabric. Ve” rope encircles 

raft passing through dee rings as handles 

Can be used as wading pool, dock, raft. etc 

Will support 4 ton and cannot tip. Used but 
y 6 wx 20't 6’ W x 25’ 


like new 

$49.50 $59.50 

to handie shipping 

HALES FIRE 
PUMP 


Por fire depts., factories, 

forest fire prevention 

etc. 600 gal. per min 

. be operated with a 

four or six cylinder gas engine 42” ne 
2” outiets . 265’ head at 2 

Ibs. pres sure dad by national ae, of 


fire unde rwriters. NEW: Stock $149 50/3 
. 


407. Price 


BALL BEARING ARBORS 


504 deposit 








has 


2” 


roll 


and saw arbor. 
le long with 
Departure double 
Right and left hand 
Dodge pillow block 
alone list at $10 
NEW. Stock 230) . 
HI-SPEED GRINDER (net pictured) has two 
step pulley driven thru rear or 

2328 ... Only 


base. Stock $10.95 
PLASTIC TUBING 


air, electrical installa- 
‘vallawie in 100’ lengths 


", 7/16" per ft. 4c 
17 3 tt ponuthe wap. * 


8c 


Griuding ”" double end 
shaft ii Z 


New 
10.000 "RPM, Bearings 


Complete arbor. 
Only 





Good for . 
tions & radio Work. 
Min order 50 
Va”, 3/167, 
(your choice)” 
-2¢ per 
per ft. 3c 13%” RS ft. 


fe", de” 


HALF TON WAGON 


Half ton 
wagon with 
plate alumi- 
hum body 
| oe x ha 4 
axle. Stock 
=332. Write 
for details. 








. 
Swimming or Bathing Pool 

Made of heavy glass 

cloth with rubber 

impregnated on both 

sides 12’ diameter, 

5’ high 3000 gal 

cap. ide for: 

small irrigation 

project, swimming 

pool, animal wa 

tering. Complete with cover & onnas lines. 
Gov. paseo appx. $3 


Our my . 
e to handling remit full ‘amount. 








WESTINGHOUSE 
3 phase motors. All models Ye HP to 11% 
HP. 220 volts. Motors totally enclosed — ball 
bearing. Stock =541 40% off list prices. 


AIR COMPRESSORS 


All ratings from 4% HP to 10 HP—new and 
rebuilt. Write for free details. 


& H ELECTRIC Co. 


UNEAU 


WISCONSIN 





AVE 


nua 





GENERATORS & 
AC ARMY LIGHT PLANTS 


All new unless specified. All 110 volt 
pe cycle unless specified. 

300 watt, 110-220 volt AC, 60 cycle light 
— powered by 1 as engine, direct 


Pg 

ive. Mounted on base wapee 

40 ibs. Stock +409. $99. 50 
00 watt. Onan direct con- 

nected. 2414. NEW 

NEW 1000 Briggs & Stratton “belt 

driven “Leland generator. 

Stock =351 .. .50 
NEW 1500 watt with Briggs & Stratton 
belt oven Leland generator. 209. 50 

Stock =352 

2500 watt. Briggs & Stratton Model Z and 
Leland generator. 2317. 

Used but like new : 5. 00 
NEW tools and spare parts included $295.00 
pK py ge remote control. Pow. 

yacy ee as engin 

Used like new Stock 2ii8 $575.0 
7500 watt, powered by a a VE 4 Wiscons 
4 cyl. gas engine. Continental or Hollin 
worth generator. Remote control startin 

Complete with switchboard. Used but Ii 


Stock 675.0 


2347 

Add $65.00 se As - ema to make th 
plant 3 phas volt. 

10, watt, tio- 220 volt a, 60 cycl 
Remote control. Powered by a Jeep 4 ¢ 
gas engine. Used like new. 
Stock £319. A! 

NEW job original crate only $1100. ‘oo 
25,000 watt 220 volt AC, 3 phase. Sp 

is 


parts. NEW 
port. Stock $1995.0 
GENERATORS 
300 watt, 12 volt DC, 2000 RPM. Hew 
duty with current cut out relay. High a 
low switch. 30 amp. meter. Can be boug! 
less shaft and base to be used direc 
mounted ‘Stratton 1 
engine 
NEW 
Complete with 
Stock 2324........ 
watt, 110-220 volt AC, Fenerat 
by_ Electric Speciaities Co. We 
Stock =416. 


paces for ex- 
24 . 


to a 
Stock 

ly ‘ ror aT . 
shaft base and be “a 


anes 

20 Ibs. 

NEW only. . 

1000 watt, ‘110 volt Ac, “60 ‘cycle sane 

tor with built in radio filter, Leian 
ise. RPM. 


watt. 


. 

2500 to 3000 watt, Leland generator |f 
volt 60 cycle. Self excitor, radio filte®, 
unction box for plug in. 
Stock =525. NEW ° . 
3000 watt, Delco. 110 volt DC. Plug i 
bali bearin 2800 RPM. List pri 

$99.5 


ng 
$343.00. Used but like new. 
Stock =321 
HEAVY DUTY RUBBER CABLE 
3 wire 210 Super cable. Stock =351. 
Value $26 00. 





os 


government submarine 
py over 
» Ce © 


$53 
ag rubber cable #4—strande: 
ponerse 2543. connectors. List price 
Stes 


0.00 


1000 ft. ree 
3 wire 30 “sive. cab B 
nectors alue $109.50 
Stock #554. Pric 35.00 


WESTINGHOUSE TRANSFORMERS 
Dry type—insulated— — volt, 220 
to 110 volt—singie pl 
7s .V.A. List -¥ .. "31009. 00. 

Our 


price 
37%2 K.V.A. List price 
Our price . 
«V.A. List price 3626. 60: 
Our price 
25 K.V.A. List price $558.00. 
Our price 
2, ww” V.A. List price $460.00. 
.] 
au 





volt 


. $504.00 


price «+++ «$230.00 
‘ike new and guaranteed. 
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BETTER 
WAY TO 


HONESHARP 


Almost ANYTHING! 


Pictures SHOW YOU how rand 
new SYNCKO Electric HONE 
SHARPENER STARTS sharpening 
where ordinary electric sharpener 
STOP! The ONLY Electric HON? 
with 14,400 strokes a minute! In 
valuable for workshops, hom.» 
kitchens industry! A novel 
Gitt No gears, wheels 
HONING te best, safest way svYN 
CRO comes with 5 Honing Stone 
cord, plug witeh 


5109-°° 


cafes 
belts 


NEW and BETTER Edectrcc 
SANDER-POLISHER Ready! 


SsYNCRO presents a new supertor « 
sander-polisher! For light sanding 
ing finishing ete Polishes 
autos, shoes. 14,400 **‘POWER" 
strokes a minute sand 

polish better, faste 

with @ sheets Alumi- 

num Oxide sandpaper 

felt and virgin Jamte 

woo! pads, 8 ft. co 


iurnits ure 
MOTION 


Safe for children, powerful 
ough for any workshop! 
THOUSANDS OF 
SAFE SYNCROS SOLID! Arn 
“ijusts to permit cutting 
ANY length materia t 
delicate work on cardboard 
wood, plywood, thin metal 
plastic. No no gears 
NO OILING contained 
motor inciuded Just plug 
in any 60 cycle 110-120 
om AC and saw SAFFLY 
Fun and profit 
-croll-work, what-nots 
to silhouettes 
ord, plug. 3 blades 


7 


you pond 4 IT BETTER WITH 


GYh QUALITY PRODUCTS FOR 0 


@ HOMES @® WORKSHOPS © COMMERCE ¢ INDUSTRY 


HOW TO GET YOUR SYNCRO: 

dealers. If dealer hasn't the brand new 
new Sander-Polisher or Saw. order direct 
Send full amount, we'll ship PREPAID 


“BIG 3” Profit Facts. 
ROCHESTER, MICHIGAN 


At your 
Sharpener 
from factory 


DEALERS! Write for SYNCRO’S 
SYNCRO CORP., DEPT. M-89, 
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STEERING WHEEL 
=> SPINNERS 


FOR EASY PARKING 
—SAFE DRIVING! 


Top of spinner shows 
Hollywood glamour 
girl attractively posed 
in full color. Base is 
chrome plated and fits 
any steering wheel 
Choice of red, blue or 
green. Send no money. 
Pay postman $1.69 
plus postage. If remit- 
tance is made with or- 
der WE pay postage. 
Dealer Inquiries Invited 
WELDON PRODUCTS—Dept. 8A 
1213 N. la Brea, Hollywood 38, Calif. 


NEW QUICK-CLAMP 30” BRAKE 


Forms angles, channels, vees, flanges, 
ete Handies 24 gage sheet 
heavier gages of aluminum. Cam 

hold-down No unscrewing Held in 

vise. bolted down, or clamped to truck 

All steel wt 45 Ibs. 4.50 

Shipped express collect a 

i2 BRAKE. Fits 4! — to form difficult and 

ompound bends 20) gay tee! $12.50 PP. 

tenath and width os. sO PP. 
- 219” wide, $2.00; $3.00. 
+ Does work of ~. By and wood 
Notching and gre wing up to 30°, $36. Po 

woen. Forms hooks. brace t Bends '4x2. $10 
elivery. Order direct cosh or Cc ‘0 D., ad for jeder 
-~____SE GRAKE MFG. CO. Omaha 5. Nebr. 


DRAINS CELLARS, WASH TRAYS 
.CIRCULATES OIL 


Pumps 1800 GPH +4 gal. 30’ 


high, uses ', to '4 $ 
motor. Will not f4 65° 
Postpaid if cash with order. 
{Add 50c for west of the Mississippi.) 
Thousands in vse since 1936 
LABAWCO PUMPS, BELLE MEAD 3, WN. J. 


Genuine Grap-on on Tools 


Available Only Through pea oar s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP. + Kenosha, Wisconsin 


NOW! FILE YOUR 
s OWN SAWS 


Do expert saw filing at home. Precision 
filing easy without experience. Two 
simpte adjustments. Keeps any hand 
Saw extra sharp and true-cutting. Com- 
plete with file. Money back guarantee 
Cash with order, prepaid. (COD post- 
age extra.) Order today. 


THE SPEED CORP., Dept. PS 


S12 N.E. 73 Portiand 16. Oregon 


BUILD YOUR POWER TOOLS 


WITH OUR GUARANTEED INDUSTRIAL 10.000 rpm 


POLY s:anivc ARBORS 
(Mo extra charge for ORDER NOW 


teft hand threads) 
C4-! 2x12! 2 spindie, housing 2x8 $7.9 
CS-5 gx12! > spindie. housing 2x8 > 33 =: 
cé- 44x12! 2 sping! hou 8 $9.45 
nee Tha spi 
le 


POLY PRODUCTS, 2032 

















BERG’S TRUCK & PARTS CO., INC. 


1610 $0. WABASH AVE. Fhe kag % oO 





HA rrison 71-6930 
CHICAGO (6, ILLINOIS 





AMERICA’S LARGEST STOCKS OF JEEP PARTS AT THE LOWEST PRICES 





BIG, FREE CATALOG 
YOURS FOR THE ASK- 
ING . . . WRITE FOR 
YOUR COPY TODAY! 








THOUSANDS 
OF OTHER PARTS 
AND ACCESSORIES 

AVAILABLE. 








SHOP BY MAIL 


ORDER DIRECT 
FROM THIS AD 
Send Payment or 
Purchase Order 
Today 








We Guarantee All 
Merchandise to be 
as Represented. You 
must be Satisfied or 
Your Money Will Be 
Promptly Returned. 








All Prices are F.0.8. Our 
Yards, Chicago, Itilinois. 
Be sure to include suf- 
cient postage on Parcel 
Post Orders. Any overage 
will be promptly returned. 
All Exchanges Must be 
Shipped to wus Prepaid 
TERMS: Net cash with 
order. C.0.D. Shipments 
should have 25° deposit 
with order. Open account 
to rated firms only. 








All Items Subject to Prior 
Sale. All Prices Subject 
to Change Without Notice 
We sell exclusively whole- 
sale and operate on a small 
margin of profit . . the 
savings are passed right 
on to you. 








Let us know 
your special 
requirements 
- « - if Berg 
doesn’t hare it 
«+-mo one has. 








sammie RADIATOR ASSEMBLY 


A1214— 
GPpwsoos 


Rebuilt 


ous i. oe ang € 
ep = 


CYLINDER HEAD 
NEW A1534— $g.40 
GPwe6oso 
Reprocessed 


able w 
45-640146 


CARBURETOR 
REPAIR KIT 
cpwiess7e 54: 


COMPLETE DIFFERENTIAL 
ASSEMBLY 


a7ss— 
GPw4207 


Complete with pinion — 
HUB AND DRUM 


ASSEMBLY 
assne, SQ. ao 


GP1102 


8 PIECE BRAKE 
LINING SET 


116600— 
GPwi8367 
CLUTCH PRESSURE PLATE 
ASSEMBLY (Outright) 
638992— 
Fats a 
Exc 


UNIVERSAL JOINT 
JOURNAL SERVICE PACKAGE 


$3.50 


BELL CRANK o33333, 54-65 
wus geass gure 


BELL SS, | eens 
A8S7-GPWw31 wes 


A1433— 
GPWw1i8397 


..$.40 


SPEEDOMETER HEADS 


Aa8180— 
GPW1725S5A 
Inner Speedometer Shaft 
1344- GPW17262 .. $.90 


Outer Speedometer Shaft 
1343-GPW1i7261 $1. 20 


— “TRAILER LIGHTING CABLES 


xk S> WITH ONE SOCKET 
v . A6019— 
cpw14407 $4.00 





COMPLETE TRANSMISSION 


REBUILT 
Outright $55. 50 $67. 50 
exchange. 49.50 60: - 


A1145— GPWw7000 


REAR POWER TAKE OFF 


GPW7257 (AMPHIBIOUS TYPE) 


Mounts directly behind transmission 


ep ¢ engine. 


COMPLETE TRANSFER CASE 


aAl1i9s— 
GPw7700 


Ol PAN GASKET 
ove, 12¢ 


VALVE REGRIND GASKET oat 
A1537-GPW18387 


STARTER- — LITE NO. MZ4113 
NEW A1245— 5 


WATER PUMPS 


639992—aPweses 


EPROCESSED NEW 
Outright $5.50 $6.75 
Exchange 


4.50 5.75 
ve 


MASTER CYLINDER—COMPLETE 
ose Ome” < Grw2is0 95 
FRONT AXLE SHAFT—LONG 


sore, $917.00 ae 


a 
GPw3207 
FRONT AXLE SHAFT (Short) 


A6031-GPW3206A $27.00 
Interchangeable with Civilian Jeep CJ2A 


SEAT CUSHIONS 
A2986— 
GPwi1629008 “ew 


SEAL BEAM UNIT 
A1033— $1.65 


GPW13007 








BERG TRUCK & PARTS CO., INC., 1610 South Wabash Avenue, Chicago 16, Illinois 
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BUY RETAIL AT WHOLESALE PT ass 
uUTO red ay ith SATISFACTION GUARANTEED — 
: : x ouanos | Urey gmt 
ORIGINAL SMITHY’'S adie ED Wi 
MUFFLERS* et, 


chrome 
plated steel 
fcr 42-48 
Chev. only 


Li P Set _— Snap instantly i 
} tet .50. ° honce 
Fit snugly - - hrome The original Smithy's muf- $4 " _ 7 oe 
Heovy steel, ‘ ——: flers - Deep mellow one : HOOD LOUVR eee oll core, 
of quality plated Holly custom-built muftie ORNAMENTS co Set of 
Won't rattle - —_ ign « Custom ~~ V-8 and Mer- For that ‘49 Buick models - $9 so 
drop sty'es, . ¥ . four deat 
com. Tow 36 to 41 - 1 models cury - $23.00 Dynaflow ors nie 
= 190 , $10.95. oe $1.50. Singles from $5.50. Set of six $3.75- peposit ¢.0.D 
speciol—pai A — ER — 25° — 
her types for mos MONEY ORD inal Annex 
Core, See cotolos EL WITH YOUR ORDER — SENS — aeOLLY WOOD p. ©. Son 20" vont, caltterete 
YEAR, MAKE AND MOD TOMOTIVE MILLINERY OF Los Angeles 54, 
— 10 | itlustrated catalog AU cept muttiers ond fender skirts 
SEND < ? 


LATEST 
STYLE 
LINE 


THDER EXHAUST 


STEEL F EXTENSIONS 








same os above 








li prepoid order 





How TIP TOP Liquid 
Solder Caught a 
(i lhe Northern Pike 


“The tip of my bait casting rod broke loose on my 
first day of Minnesota fishing. | went back to camp 
and put Tip-Top Liquid Solder on it. The next 
morning that rod took a fighting 12 Ib. Northern! 
Best catch of the day, thanks to Tip-Top."’ 

Mr. 0.B.A.—Nebraska 
smen, keep a tube of Tip-Top handy i 
s perfect for emergency repair 
juipment, This amazing Liquid 
‘ t in metal, wood, gla andt 


Patented 


4 


Electric ay My 


i s walter and gasoline proof 
ONLY viadincase 
““MOTO-SANDER-POLISHER’’ $ 85 Keep Tip-Top handy at home, too. It licks hur 
Say ‘‘Good-bye"’ to Hand Sanding & Polishing! [ct weds « ome mending proote Buy T 
peedy **Moto-Sander’* « ‘ k wl you rst Tip-Top 
{ see he hins ebrask Insist Tip-Top, 
e original and superior L quid r 7 


p-Top at 
lea le i or writ 
nly onter < Postpaid Pr r ao 
edecora '. Moto-Sander ckly ] thi ned t So - 
. ‘ work wall board, plaste nt boats - - 
h Straight-line action (non-rotary) will not 7 
burn or scratch surface. A ideal f fast tless polishing Coney xX cu RS 


fornia ao ites ol eee ec Guar. PRECISION OPTICS-BRAND NEW 
’ ef t ‘ ‘ t hine Moto-Sander i’ 
Sees $36" 
: ° with os weet x mer rade Garne 6x50 Achromatic Field Glasses 
‘ ‘ Ac. T : 


porate ' : of u $16* 
WHERE TO BUY IT: Buy Moto-Sander from your deater. | *20%, Federal Tax 
postpaid. « ! $2 } , : ba , Send for Free 
‘ ‘ wo . K ed r tria Catatog of Binoculars, 
7x50 Telescopes & Microscopes 
DREMEL MFG. CO., Dept. SP129-H, Racine, Wis. BROWNSCOPE Co. 
$36 Dept. SP, 24 W. 45th St., 
illustrated New York 19. N. Y. 


NE fte 











% 

SURPLUS BRAND New 
a) AIR COMPRESSORS 

for Garage - Shop - Factory - Farm 

or Home. Height 9” - Weight 7 ' Ibs. 
Uses 1, HP Motor np 
A sturdy, well built air compressor of steel and 
dic cast metal constructed to give satisfactory While 


and lasting service. 20-30 Ibs. continuous 


pressure. Higher pressure for intermitt ser. They Last 
ice. Formerly sold for $14.50. Synthetic rub- Ss 50 
ber hese with fitting, 12% feet $1.70, 23% e a-° 
feet 33.00, 

Orders with 


$4.90 COMPRESSOR CORPORATION (yooinonce 
OF AMERICA ae 


Syphon Type Spray Cun WAYNE STREET, ST. JOSEPH. MICH. prepaid 
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ALSO HANDY FOR 
WOOD HOBBYISTS! 


Firzite 
fo give you 
smooth finishes 
on fir plywood 
and other soft 
woods. 


Apre-finishing material that seals 
the wood pores...tames the wild 
grain virtually eliminates 
checking and grain raising. An 
excellent base for stain, parnt or 
enamel. White or clear. White 
Firzite provides an easy, low- 
cost way to achieve “blond,” 

bleached” or “wiped” finishes. 


Satinlac 
ow ’ . — to preserve 
Yes, it’s lovely, I can make it gine A iA the beauty of ofl 


just like new with Weldwood Glue.”’ — woods. 











Remember Weldwood Glue when you need dependable — 42 inexpensive coating for rhe 
+ proper finishing of Wel iwood 


- | wood-to-wood bonds. Quick and easy to mix with Cold — Hardwood Plywood and similag 
Lasric aesin CUE water .. . tremendously strong . . . stain-free. .. rot-proot woods. Clear. No brush marks, 
¥ ; Brings out all the natural beauty 
and permanent. At paint, hardware, variety stores of wood. Does not yellow of 
and lumber yards. 15¢, 35¢, 65¢, 95¢ and larger sizes. darken with age 

FIRZITE and SATINLAC are 
WELDWOOD PLASTIC RESIN GLUE  erailabie trom paint, hordwore 
and lumber dealers. Write us for 

l nited States Plyu ood Corpor ation, New York 18, N.  f leaflet on finishing plywood. 


FIND RADIOACTIVE MINERALS | 4 SPEED MOTORS| 


WITH A SNIFFER GEIGER COUNTER | $ ONLY 











$10,000.00 U. S. Govt. Reward offered. NOW. you can pros- 4 
pect for uranium and other precious minerals at low cos , 
No technical knowledge needed. SNIFFER is supersensi- — 
tive. Weighs only 2 pounds. Operates from coat pocket Prepaid 
Uses only 2 ordinary flashlite batteries—-less than Ic per 
hour. Loud noise-free audible signal 
eliminates meters and calculations 
ame a Liberal factory guarantee {geen 11 inche ao ne oes evens AC morens 
4 i in EPOWER 115 av) LT S YCLE ac M with 
Sensitive svecse.y evi.y = ONLY ntegral gear box having four inch drive shafts. turning simul 
Lowest price taneously at the following spee ? 


Economical —ORDER Tooay. $5450 


Lightest ore » _ pm a 


4 

4 Satttenstans Please Add 
4 23 For Sales Tax 
4 





: 4000RPM—For grinders, buffers, smal! drills, etc. 

a vied 4 150 RPM—For wrapping fishing rods, siow speed 

weight w 4 25 RPM—For developing tray rocker for ee ae ‘darkroom. 
Smatiest size We . eat os ‘complete post poid 4 5S RPM—For turning barbecue spits, advertising displays 

Liberal sean A THOUSAND OTHER USES 4ROUND THE WORKSHOP 


guarantee TROUP ENGINEERING CO. Money Back Guarantee. Pulleys. Mandreis. Gelts, . Available. 
2223 Grand Ave., Long Beach 4, Calif. Troup ENGINEERING co. 
arctan a 2223-0 S$. GRAND AVE NG BEACH 4. CALIF. 


2 TERRIFIC ‘BUYS FOR “YOUR CAR == 


act AUTO VISOR makes driving safer, more ACE FENDER PANTS give your car }} [> 
“ . n, and snow off of wind that "NEW LOOK!” Hooks on ia an 
gn and heavy chrome a jiffy to any 1945 wo 1949 model car 
tihes your car. Adjustable to any angle all makes. Made of heavy gauge (4 
: oracens 
Enclose check or money order. . . or $5.00 deposit, pay balance on delivery mentee 
ACE AUTO PRODUCTS * DEPT. PS-89* Box 366, Huntington Park, California 


























00 miles per hour for no rattles. IN- — body steel, prime finished, with rub- 
eT, ALL WITH ONLY A SCREWDRIVER-NO ber stripping to prevent rattles and 
HOLES TO DRILL. Specity Prime fines! scratching. Specify car make, year 
i ng Hi-Polish finish requires no pai and model. Order by mail now! 





Build Your Own 300 to $500 extra profit monthly 


. . . : BUILD YOUR OWN portable ARC 
Portable Welder Write for this WELDER and have a profitable business 
booklet on how of your own. It's easy. No experience 


save up to $300 to build your required. Go after big pay welding jobs. 


for it ewn Arc Welder -) Send catalog on Arc Welders. i 
‘Pay < HOBART Bros. Co., Box P-89), Troy, 05 
out of profits . . Easy Terms , * y FREE | **One of the world's largest builders of arc welders"’ 
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FOR YOUR SHOP... 
The DU-FAST” 


OSCILLATING SANDER 
and POLISHER .. . tool 
of a thousand uses! 


1 
—s 
Especially designed as a versatile 
attachment for the well-known HOME 
UTILITY, %” Electric Drill, and HOME 
UTILITY 5” Dise Sander-Polisher (products 
of Black & Decker). It brings quick, easy, 
fine finishes within the reach of every craftsman! 
Regardless of what your specialty . . . if you work with 
wood, metal, plaster, wallboard, plastics or other project 
materials . . . DU-FAST saves you money, time and work 
on every job ...in your home, in your shop, in your hobby 
and wherever you want professional type finishing and 
polishing. Working surface a full 345” x 7”. 
IDEAL FOR... SHOP PROJECTS @ FURNITURE @ AUTO BODY 
WORK @ MARINE USE « FLOORS « AROUND 
MOLDINGS e@ IN CORNERS « WOOD, PLASTIC, 
METAL FINISHING @ and hundreds of other 
applications! 
SAFE, QUICK, EASY, FOOLPROOF AND ECONOMICAL 
TO use DU-FAST IS PERFECT FOR YOUR SHOP... *Pat. Applied For 
ASK YOUR HARDWARE DEALER TODAY! 
Available only at hordware dealers 
carrying Block & Decker Home 


DU- FA T, Tae itty Tock. Stop ot one odor! 


NEW YORK N Y 





ms See ses Oe ee 8S 





We have a surplus of 1/150 HP 
motors. Original cost $2.00 each. 
110 volts, A.C., induction type. 
Self-aligning bearings. 


INE FOR FANS. 
HEATERS. nt” 

Tors. 
Special, ‘each . . 95¢ 
Postpaid if $1.00 


is sent with order 
Otherwise,.C.0.0. 


STANDARD ELECTRIC MFG. CO. 





POWER TOOL COSTS “S¢** 


2 Get This 5-in-1 Machine 
yw... Do the Work Yourself 


Save money; have fun! Make 
your own furniture — handle 
hundreds of home repair jobs 
Emrick 5-in-one Workshop includes 
big capacity Lathe, Drill Press 
} Saw Arbor, Grinder and Sander 
5 Only $39.95 cash, or Time Pay 
ments. (Separately such power tools 
often cost up to $160.) Send for 
— Catalog and Free Trial ong 


‘SURPLUS HYDRA ULIC PUMP 


Genuine Vickers constant dispt aceme nt high pressure pamp 
er of tk gute pumping jo 
Precision piston type 
¢ inch pressure Selt priming. Standard thread %& inch intake 
and discharge ports With % inch «splined shaft — just add pulley and 
power and you're ready to co. These games are 
f ’ gi00 ~. Can Ise 
mot opening doors. hydraulic 
liquid transporting job. War surplus, but brand new 
wet 7 the 
OR wOT'STON. SEND CHECK OR MONEY ORDER 


r 
SOUTHWEST AERO SUPPLY Scoti "houston, Tense 





We’ll Pay You 





WEST GERLIN, N. J. 


PAINTERS’ 
STRIPING 


NEW, IMPROVED 


Modern— streamlined —fits the hand 
ke «a fountain pen! Easy to use as & 
, i ‘ 








ATOOL... 
NOT A BRUSH 


A 
. 

y 

yo 


yok like tile ) 


« EASY AS 
* USING A 
PENCIL! 


‘WENDELL MFG. CO. 
4234-A Lincoln Ave., Chicago 148, lilinois 
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Take BE LSAW Portable Sawmill right to the trees— 
turn out valuable lumber for local yards—do **custom 
sawing’’ for neighbors. BELSAW lasts a 
lifetime. No crew needed. Power with old 
auto engine or tractor. Beginners get ex- 
cellent results. $62.50 down Send postcard 
for FREE Or, How To Make Lumber.” 
Sts W MACHINERY C 
846 Field Bidg., 315 wl. @d.. Kansas City 2. Mo. 


for 3 gallons of 


“worn out’ motor oil 

from your own auto 

truck or tractor en- 

gine. Details, page 30 

in our FREE BOOK 
SB “Oil Facts.’ 


RECLAIMO MFG. CO., 5083 Elston Ave., Dept. 98, Chicago 30, Ill. 


FREE! 33 BEND 
CATALOGS 
Cot. 100-—9" to 16" SWING LATHES 
Car 400— 14" DRILL PRESSES 
Cat. 500—7" BENCH SHAPER 


Cor 77 —~ ATTACHMENTS 
Write today — state catalog wanted 


SOUTH BEND LATHE WORKS 
456H E. Madison St., South Bend 22, Ind. 


INCREASE SAW SHARPENING PROFITS 


REYNOLDS CIRCULAR SAW GRINDER 
quality re sults in fr action 
©” resharpen 

forr 
and 





PROVIDENCE SAW & KNIFE COMPANY 
Eddy & Ship Sts. Providence 3, R. 1 











OTTAWA 
Mule Team Tractor 


Finest of all low cost tractors. Costs 

too little te do without. Has the 

= toughness and strength of a team 

of mules. Over 4,000 in use. With 

ease and low « operating cost, it plows, dises, harrows, mows, plants, 

cultivates, ete Weighs ne 08 1,000 Ibs and has Bull-Dog traction 
Sold only direct to us ite quick for FREE details 


OTTAWA MFG. co. 2. 901 Garden St., Ottawa, Kansas 








or equivalent gas engine. 

Automatic clutch makes it suitable for mount- 

ing and operating from truck, tractor, etc. In- 

parts avail- 

able. Price of compressor only. (Wt. 26 ibs.) Equi ‘ 

c outfit isting of compressor. less | 

tank, = gauge, air chuck, 20-ft. hose. iy By mee § 25 compressor a) 

copper tubing with 4 brass flared fittings $1 150 

necting compressor to —" 4- wwe sand 1s" ibs. Cad 
THE COMPRESSOR 


2-Cylinder Piston T 
— otah bry 2. >. Lind * 











anipples—complete outfit, only. 


IDEAL for HOME « FARM » FACTORY aie panne ret 
OIL FREE AIR. 3.27 C.F.M. at 6 P.M. 
Wherever Compressed Air Is Needed Capacity up to Su. =o « d operating 

A fortunate purchase from the Government en- five’ high, 6557 1D BimeNSiONs “ 
ables us to offer you — amazing buy. This low fia se TA NK and ‘Aecessomies a 
U a n s sal or a” 

price is but a fraction of the price of manufac- te “pressure ' Twe ia” openings. Air gauge 
turer and of leading mail order houses. All Brand pop valve, air chuck, 20 ft. hose, copper 

tubing ond fittings as” as described. 


New Equipment. OLDER NOW! 
PORTABLE SPRAY OUTFIT 
3 HLP. t y duty pacitor motor 
4H. P. HEAVY DUTY AC 110/220 volt 60 cycle, 2x 1% 
External uch piston type compressor, splash 
eed lubricatio 12 x 24 inch tank, 
Atomizing auton atic pressure switch "presoure 
range 100 to 125 Ibs., CFM 2.2, check 
valve, safety valve, air regulator with 








gauge and filter, 20-ft. air 
hose with air chuck for in- 
flating tires. V. belt drive 
Shipping wt. 90 Ibs 


Special $7950 

ge = Price 

Mone Better | sae om ores AS 
ye 0.8. 

at Double tank, CEM 2-8 ? $98'50 


. . sure. Shipping 
This Price wt. 125 tbs. 
**Wellworth’’ Two Stage 


n6 x 24 inch tank, 14 H.P. 110 V é 
with overload relay, 10 ft and so ~~. COMPRESSOR UNIT 
a-ty Cor mSeO h 2 Co , 
JZ inch Be pe ¢ i ine ~ ~ dist » o Ly = Ideal for paint spraying « 
) ibs. pressure afe Vaive. Gun external ™ general use, Compressor 
s ‘ fe 7 Sig & 2 x 2% with unlooder 
maintains 3. to 40 pray, ¥ . j f continuous pressure serv- 
Oil and water extracto or. | . } tess gen 8 C. F.M,. -< 
sir gauge, 20 ft. heavy duty 2-braid air . ‘ wo f preeenre = o ne 
with leak proof fittings, complete . 150 to . as 
carrying handle. Net weight 54 . , i 4 a = ~ 4 a ; 





1, 
ihes hip. wt. 60 Ibe i o x, se 
= = ore e is down to i ®. 
Qutfit less motor Wisconsin Gasoline air cooled, 

t J H 


4 we ' ‘ ine 3 P 
Compressor only iB eS ee a HP. at 2400, Air 


Tank; A.S .. & working pres 


Spray gun and 20 ft. hose .... 
Price of compressor with $128.00 sure; size x 20° with safety val-« 


unioader, wt. 160 tbs. drain, two globe valves and pressur 
Sxiee of A. only, wt. 87.50 gauge, 2 **V"’ belts and pulley. 4 ft 
CHICAGO PNEUMATIC ; we 350 1b = . pales 25- 
RIVETER & Chicage Pneumatic Lever Type | Price, ot tent ame secee 62.50 Si Geatiatet os $Z 00 
CHIPPING HAMMER 
CP4X_ Pistol grip han- Prices f.o.b. Chicago. immediate delivery. 
All items sold on money back guarantee. 
Send check or money order today. 





With 4” Jacob Chuck. Wt. 2 Ibs 


Onlys | $17.50 WRITE FOR FREE CATALOG 


Soecial Price. $18.50 OO iin oat, | WELLWORTH TRADING CO. 


a as above, brand © 
wee oie tet ee Merged with C & M Equipment Co. 


$22.50 we 
Size CP3. Takes % $55.00 } 1831 $. STATE ST. DEPT. B-8 CHICAGO 16, ILL. 

















Rivet $10.95 Only 








OVER 50,000 SATISFIED USERS! 


DYNAMIC curv WELDER 


MAKE OR SAVE TIME & MONEY! OF, ah ng ce 
Now You Can Repair Aute, Home Ap- Press Tools and pe Rn saat Amey 
pliance, Farm & Shop Equipment for R 
yourself & others with this Genuine Trans- otary and Drum Sanders, Auxiliary Tables, Hi- Speed 
former Type Welder—75 Amp. Capacity.. COMPLETE } Router Bits, Shaper Fences, Molding Cutters, Dovetail 
Doe s Welding, Brazing, Soldering and Cutting on b= Cutters—a host of other useful drill press items 

, steel, brass and other metals. Portable. Easy give complete workshop facilities at ‘% the 
te perate from any properly wired 110 Volt Line my, cost. Over 200,000 Barron owners. Get the 
(other voltages at slight extra cost). Has 8 metallic QM | facts on these popular, versatile drill press tools 
and carbon are welding heat stages. Comes COMPLETE ‘YG | today. Sold on 10 day money back guarantee. 


ready-to- weld with helmet, rods, cable, ete and ey fn 

Ins tructions which are actually a short course in we Af TOOL CO. Inc 
jobs will more than pay for it, SPECIAL GIFT $6. ‘ko ARC: TORCH yours at “4 “« 
XTRA COST. Write today for FREE details and 10-DAY TRIAL OFFER. TI@ ARCHITECTS BLOG. 

DYNAMIC WELDER CO., 15 E. 23rd St., Dept. ATD-89, Chicago 16, Il. DETROIT 1, MICHIGAN 
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32 ORAWER 


by 4] HANDY FOR MODEL PICTURED 
SO MANY USES 5.9 


$5.95 
AT HOME POST PAID 
OFFICE AND SHOP 


THE 


JIFFY 


METAL 


CABINET 





Now you can keep 
nuts, bolts, screws, 
nails, parts, wash- 
ers, stamps, hobby- 
ist needs, etc., at your fingertips. 


Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid. Spot welded steel cabinet, 
enamel finish, metal drawer guides. Looks good any- 
where. Send check or money order please—no C.O.D.'s. 
Prices below. Your money refunded if not satisfied. 














WITH ALUMINUM WITH CARDBOARD 


ORAWERS ORAWERS 
One piece rustproof alum. [Switeble for mow home 


num drawers for heavy [uses. Heavy board braft 
Metal drawer 


SPECIFICATIONS 
32 Drawer Unit 
6” Deep 
12%" Wide 
15%" High 
64 Drawer Unit 
6” Deep 
25/9” Wide 
154" High 
Drawer Size 
1%” Deep 
2%" Wide 


service — good for work | covered. 
bench ond industry use. | pulls. 


32 drw. $8.95|/32 drw. $5.95 
64 drw. $15.95|64 drw. $9.95 





6” Long POSTAGE PAID POSTAGE PAID 


KAYTEE PR 


HOLD- Tay, 


The wr, OMATIC GRIP 


SUREWDRIVERS 


Hold, start and set up screws in 
unhandy places. Gripper instantly 
released by SPRING ACTION, slid- 
ing up out of way when not in use. 
Highest quality throughout. 


Wew THodels #OR RECESSED 
HEAD SCREWS® CP) ‘) 


UPSON BROS., INC., ROCHESTER 4, N.Y. 








At Leading Deolers Every where 


plans” project 
How-To-Do-lt Information 
for woodworking hobby fun 


Yours — in every issue of 
THE DELTAGRAM® 


A whole year’s supply of easy-to- 

work drawings and step-by-step 

project instructions, New ideas on 
beautifying your home. Inspiration for 
projects that win admiration. Tips on 
using tools efficiently and safely. Leaves 
nothing to guesswork. Everything detailed 
and specific Read by thousands. Get 
your sub-cription in now for The Delta. 
ram. Send name and address today—with 
coin, U. 8S. postal note, or money order. 


DELTA MANUFACTURING DIV 


Rockwell Monufocturing Company 


682H E. Vienna Ave., Milwavkee 1, Wis. 
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Rolling Pinker. Although the han- 
dles of this sewing tool resemble those of 
the conventional pinking shears, that’s as 
far as the similarity goes. The lower handle 
remains stationary. Moved with a pumping 
motion, the upper handle operates the pink- 
ing wheel through gears. It’s priced at $7.50 
by Florian Mfg. Co., Plantsville, Conn. 


‘ine , 
> 


eo 


Pan. 


Grease-Draining Fryin 
randle of 


Pushing the plastic lever in the 
this frying pan opens the valve and lets you 
drain off excess fat. A slight tilt lets the 
grease drain out with no chance of tumbling 
out the food. The 9%” pan is made of cast 
aluminum by the Hollis Company, of New- 
ark, N. J. It sells for about $5. 





Modern Living 


Combination Knife-Fork. This 
combined knife, fork, and bottle opener fits 
snugly into a self-contained case. Closed, 
the outfit is 74%” long and fits easily in a 
pocket or in the glove compartment of 
car. Knife blades and fork tines are offset 
to permit sheathing. It’s distributed for $1 
by California Brands, Los Angeles. 


Razor Holder Clips on Shelf. 
Clipped to the underside of a shelf in the 
bathroom cabinet, this plastic holder keeps 
both razor and blades up out of the way. It 
has compartments for new and used blades. 
Screws are furnished for mounting beneath 
shelves. Carvanite Products, Los 
Angeles, prices the holder at about 30 cents. 


wooden 





WANT A 
BASEMENT 
WORKSHOP? 


BUILD a handy workshop easily 
with Gold Bond Gypsum Wall- 
board, at low cost. Big, light- 
weight panels are fireproof, 
moisture resistant, and easy to 
nail. Decorate with Gold Bond 
Sunflex, the low-cost, one-hour 
wallpaint. Get both at your local 
Gold Bond Lumber and Building 
Material Dealer's. 


Free Bock of suggestions 


oa a a 2 St A a 
NATION AL GYPSUM COMPANY, 
Dept. J-1, Buffalo 2, N Y¥ 
Gentlemen: Seid free c¢ »py of new Book- 
let, “Modernizing Magic’’ showing remodeling ideas and methods: 


; ee . State. 
am print name and address) 


Build 
own SMITH Compressor 


your own 
Operotes sproy guns, rock drills, toampers, poving breokers 


sandblasting Uses only 1 gollon of gas an hour 


Save Money—build your own Smith Air 
Compressor! Famous the world over! 
Capacity 60 cu. ft.; pressure up to 100 
ibs. per sq. inch. Just order the Smith 
Compressor Head and Accessories 
with complete instructions for assem- 
bling. All you need is a Ford Motor 
and shop facilities. Head equipped 
with high speed ompressor valves; 
automatic unloading and idling 


Write for complete information! 


GORDON SMITH & COMPANY, Inc, 
405 College Street ° Bowling Green, Ky 








ONAN Portaty 
CTRIC PLAN Ts 


FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 


Light weight. compact, air-cooled engine- 
driven. Furnish regular city-type A.C. electricity 
for lights, appliances, radios, etc. Can be car- 
ried by hand. Fit trunk of car. Plug-in recepta- 
cles on plant. Larger models for farms, homes, 
businesses beyond highlines. Catalog shows 
over hundred models. 350 to 56,000 watts. 


Faeetnpen Senet eae 


WRITE FOR CATALOG 


D. W. ONAN & SONS INC. 
2798 Royalston Ave., Minneapolis 5, Minn. 
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Cracked 
Water Jacket 


SEALED 
TIGHT 


Use Smooth-On No. 1 
Iron Cement to seal cracks 
in cast metal parts such as 
water jackets, crank cases, gear 
cases, etc. This quick-hardening 
cement stops leaks and holds tight 
-for it expands slightly as it sets. 
Use it, too, to stop leaks in radi- 
ators, gas tanks, heating, cooling 
and exhaust systems. Keep Smooth- 
On No. 1 handy for many auto and household repairs 
Buy it in 1-, 5- or 20-lb. size at your hardware store 
If they haven't it, write us 


FREE 40-Page Repair Handbook 


Shows, besides above repairs, Many time-saving, Mmoney-sav 
ing household uses. Heating and plumbing system leaks 
stopped. Loose hinges, handles, parts tightened. 170 illus 
trations. Write for your free copy TODAY 


SmooTH-ON 


SMOOTH-ON MFG. CO., Dept. 58-H, 


570 Communipaw Ave.. Jersey City 4, N.J. 


Do it with 


SMOOTH-ON 


Guaranteed to cut clean grooves—12 —_ no. sanding yy 
fuss—no trick assembly. 5 sizes—'»”, . $ 

1”, 1%". SEE WARREN DADO. BAGhiNG 
WASHERS AT YOUR DEALERS, OR WRITE. 4% Set 


WARREN WASHERS CO., 70 MEDBURY— DETROIT 





NEW! Trash Disposal Unit 
_ Refuse a 


oe A new ty pe out loor di spose all unit 


Sent FOB 


eash or mon 








ALSTO COMPANY, Dept. PS8, Engineers Bidg., Cleveland, Ohio 








252 POPULAR SCIENCE 


Lifting Peneil Lights Lamp. Ke 
move the pencil to jot down a note and the 
light goes on. Replace the pencil and the 
light turns off. The Mem-O-Lite®, designed 
for use on night tables and telephone stands 
is manufactured by the Bollman Industries, 
of Kansas City, Mo. It’s made mainly of 
plastic and comes in black, walnut, or ivory. 


Serving Tongs Unhinge. Mace o! 
Lucite® by Amos Molded Plastics, Edin 
burg, Ind., this salad server can be used as a 
one- or two-piece unit. The hinge has no 
pin. To assemble, the end of the fork han 
dle is inserted in the grooved end of the 
spoon handle and the two brought together 
Reversing the operation separates the pieces. 





PROTECT SCREEN DOORS 


beautify them too! 


FITS-ALL Adjustable 
Screen Door Grille 


This handsome grille dresses up 
your door and braces it, too! Strong 
and sturdy; silvery satin finish 
will not rust or tarnish. Complete- 
ly adjustable for windows or doors. 
Comes complete with screws. Can 
be installed by anyone in minutes. 
Also makes perfect window guard. 





tema hail, icmie) Mi diadl, ic) 
Easily Installed 





a | Nu-WAY Screen Door Grille 


This equally sturdy, attractive style 
comes in black, flexible enamel finish. 
Adjustable to nearly all doors and win- 
dows. Makes perfect window guard, tool 
Furnished fully assembled, ready t 
install. 


MACKLANBURG-DUNCAN CO. 
OKLAHOMA CITY 1, OKLA. 
























































. , . BUY AT YOUR LOCAL HARD- 
Suicer Squeezes Whole Fruit. WARE STORE, BUILDING SUPPLY 


You can skip a knife and cutting board with DEALER OR LUMBER YARO. 
this juicer. Press down on the arm and it 
cuts and squeezes a whole orange or lemon 
at a time. Knives in the bowl cut the fruit 
as it is compressed. It’s made by the Van 
Dusen Engineering Co., Escondido, Calif., 
and priced at about $9. 


How to get 
the most out of 


an Outboard 


EVERYTHING you need to know to get the most 
out of your outboard is told in this compact hand- 
book. Neat Nautical Tricks, How To Buy And 
Care For a Boat And Motor, Trouble Shooting 
Made Easy, Navigation, Safety Afloat, Nautical 
Law, many other topics! Write for your copy nou 

Send name, address, and 10¢ to: Dept. PS-7, Scott- 
Atwater Mig Co., Inc., Minneapolis 13, Minn: 

Yan ncaa enaneinenentmenn 


BARC AAD 
FOR PROFIT OR PLEASURE 


60185. oF READY MADE PARTS 


SAVE 
Pouring Spout Snaps On. Adjust- | nn Be be pM 


able to openings from 1” to 1%” in diameter, PARTS 
All parts Ready-Made and easy to assemble. You 


this metal pouring spout fits most glass and can do all around welding on steel. cast. iron 


- : 1 C and other metals after only a few hours prac 
metal containers, including many milk bot- | | Ges; ,t!yst ates yinstrection manual | included 
, i, e : Sold o ’ ay »¢y-Back Guarantee 
tles. When used on bottles, the spout is r FREE, re today for Tal Gives 
tilted upwards at a sharp angle. It also may a SB A, 
ar : iipanntaheuermn ion en 
be used on faucets. The maker is Abbott stronger than original 
ATOMIC ARC | WELDER CO. metal Operates om 110 


Industries Co., New York Citv. S-8— 1039 So. 39th St., OMAHA, NEBR. 57, 99) AC 


=~wasaneeworat 


i ciao > SUI 
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PS Story 
Crows 
Into Book 


OR more than 20 years, Dr. Donald H. 

Menzel, professor of astrophysics at Har- 
vard, has been a friend and occasional con- 
tributor to Poputar Science. One of his 
articles, which PS published under the title 
“Celestial Yardstick” in January 1943, told 
how the distance from the earth to the sun 
was measured, 

That same year, Dr. Menzel was called 
to active duty as a Commander in the U.S. 
Navy. Censorship then prevented him from 
further advances in men’s 
now, 


reporting many 
knowledge of the sun. But secrecy 
about solar research is no longer necessary; 
Dr. Menzel has resumed his research, teach- 
ing, and avocation of popular-science writ- 
ing; and that 1943 article has grown into a 
book. 

It is called Our Sun and has been pub- 
lished by Doubleday & Co. as another vol- 
ume in a series of “Harvard Books on As- 
tronomy.” The first chapter is a revised and 
expanded version of the article PS published. 
The book is full of facts which you may 
enjoy pondering while basking in the sun’s 
rays this summer, For example: 

@ Every square inch of the sun’s surface 

shines with the intensity of 300,000 can- 

dles. 

@ Every second, the sun converts about 

4,000,000 tons of matter—the equivalent 

of 60 ships as big as the Queen Mary— 


into energy enough to supply the world 
with power for 2,000,000 years 


@ The sun’s equator revolves faster than 


other regions, completing the circuit in 
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about two days less time than a point at a 
latitude of 40 degrees. 
@ A single sunspot, in April 1947, was so 
big it could have contained 100 earths. 
Gee-whizzy facts like these, however, are 
merely the spice in Dr. Menzel’s book, He 
is mainly interested in telling how such in 
formation about a body 93,005,000 miles 
away was acquired, and how solar research 
is contributing to knowledge of radio, 
weather, and even atomic phenomena, 
Harvard professors of mathematics, chem 
istry, and other subjects frequently refer 
reporters who pester them with questions 
about what they are doing to Drs. Menzel, 
Shapley, or Bok over at the observatory, and 
PopuLar SCIENCE writers often have been 
amazed how much the astronomers could 
help them when they were writing about 
other sciences, This book shows why, The 
men studying the sun and stars have to 
know a great deal about many sciences. 
Hence, they are, in a sense, “general 
scientists,” who often can explain new de- 
velopments better than specialists in nar- 
rower fields, Dr. Menzel is one of the best 
of these “explainers,” and we're seizing this 
opportunity to congratulate him on having 
written a book about the sun which should 
interest almost everybody. That he has 
done so comes as no surprise to PS editors. 


lalla: ‘omty 





AUTO-LITE Sta-ful 
BATTERY... xeea’ warer 
ony 3 times a year® 


A revolutionary new development, the Auto- 
Lite “Sta-ful” Battery, protects you against a 
major cause of battery failure ... damage to 
plates due to liquid loss. This new “Sta-ful” 
Battery design permits a liquid reservoir with 
3 times the capacity of ordinary batteries .. . 
keeps plates fully covered and active months 
longer in normal car use. 


In addition, “Sta-ful” has Fibre-glass mats to 
hold the power-producing material in the 
plates for longer battery life. To get more for 
your battery dollars, replace with an Auto-Lite 
“Sta-ful”. Money cannot buy a better battery. 


AUTO-LITE BATTERY CORPORATION 
Toledo 1 
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Because of a unique construction, the new Auto- 
Lite ‘Sta-ful’’ Battery holds more than 3 times 
the liquid reserve of ordinary batteries. 


9 onDg 























ORDINARY TYPE STA-FUL 











Note how the protective Fibre-glass mat retains 
the power-producing material in the positive 
plate while ordinary bettery plates shed the 
active material until it fills the sediment well. 
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Electric 


Sprayer 


Painting Easy! 


SAVE MONEY, TIME, WORK! GET PROFESSIONAL SPRAYING RESULTS! 


@ Paint Floors, Ceilings, Walls, 
Woodwork, Furniture, Toys 


@ Enamel Auto Bodies and Fend- 
ers, Storm Windows, Screens 


@ Varnish Table Tops, Linoleum 
@ Spray Moth-Proofing Liquids in 


Closets and Attics 





mouseworo tTEMS — It's easy ¢ 
int clothes hampers. kitchen chairs 
iving par titiens, slat fences, meta 
tra h droms, etc., with Vibro- Sprayer 








Soren SURFACES Makes quick 
painting concrete, 
« — | on i. — screening! 


INSECT CONTROL — EMiciently aids 
rmination of roaches, waterbugs, 
fies, mosquitoes and other pests. Fine 
tor mothproofing clothes! 








AvTOMOBILE MAINTENANCE 
Provides the mer to quik 
smooth touch-up w: _ m fende ~~ 
Sprays oils for under -chas- 

orient 


bods Nigh 





GARDEN PEST CONTROL Ideal 
for spraying insecticides and fungi 
cides on flowers, plants and shrubs. 
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@ Spray Flit or Other Insect and 
Pest Solutions 

@ Spray insecticides on Flowers, 
Plants, Shrubs 

@ USE VIBRO SPRAYER for EVERY 
Job of Painting and Spraying 
in and Around the Home 

e ae Unit —Ne Motor, 
Ne Comp Equiv- 


GER 
puLl THE wee “ 





ay! 


IN YOUR OWN HOME! 


Yes, now you can do a professional painting job on 

everything in and sround your house with this amazing, 

brand new, self-contained electric paint sprayer. Just fill 

the big, 25-ounce capacity, interchangeable mason jar 

with any kind of ordinary oil-bese liquid— lacquer, glossy 

. varnish, shellac, residual ty insecticides, 

, disinfectants, etc en plug the 

any 110-voit A.C. household out- 

let—pull the trager—and get satin-smooth, professional 
results every time! 

SAVE MONEY, TIME AND WORK 
VIBRO-SPRAYER paints twice as fast as a brush, saves 
strain, fatigue, backache and sore muscles. Paint goes on 
FASTER, SMOOTHER and far more EASILY than with 
@ brush. Adjustable spray control allows wide or narrow 
sprey, thick or fine, as the job requires. Spray radius is 
always under complete control. VIBRO-SPRAYER cannot 
clog of drip—end is amazingly simple to clean. What's 
more, VIBRO-SPRAYER is SAFE! Will never break in 
use as there is NO pressure in the jar 

COSTS LESS THAN A GOOD BRUSH 
Not only does VIBRO-SPRAYER paint faster, smoother, 
more easily than a good brush, but it actually costs less! 
And because VIBRO-SPRAYER applies paint more evenly 
aod uniformly, you use LESS PAINT—save the cost of 
the sprayer in just a few months! In addition. VIBRO- 
SPRAYER shoots a fine, even spray into deep crevices 
where ordinary paint brushes can't reach, makes short work 
of rough or pebbled surfaces that are so difficult to brush. 


MADE BY A FAMOUS COMPANY 
VIBRO-SPRAYER is manufactured by the world-famous 
Burgess Battery Company, makers of popular auto and 
flashlight betteries. Every VIBRO-SPRAYER is guaran- 
teed by the manufacturer to be free of mechanical defects 
In addition, we guarantee that VIBRO-SPRAYER will 
give you exactly the professional, fast, labor and money 
saving results you desire, of you may return your sprayer 
within 10 days for full purchase price refund. You get FULL 
PROTECTION under this DOUBLE GUARANTEE! 


SEND NO MONEY 

Send only the coupon, now. When your VIBRO-SPRAYER 
arrives, pay the postman only $12.95 plus small delivery 
charge—or enclose full payment now and we pay all de- 
livery charges. In either case you are fully otected by 
the manufacturer's guarantee of mechanical perfection, 
and our guarantee of complete satisfaction, or return your 
VIBRO-SPRAYER within 10 days for full purchase price 
refund. Send the coupon AT ONCE! 


FOSTER PRODUCTS, Inc. 


179 Wooster St., New York 12, N.Y. 


clent of 40 Ibs. Pressure! 





weigh 
only 


2% Ibs, 


Glass 
Paint 
jar 


Holds 
25 Ounces. 
1f Broken 


Use Any 
si re 


Comes Complete—All Ready 


to Use—No Extras 


VIBRO-SPRAYER is complete- 
ly self-contained — the ONLY 
unit of its kind on the market. 
Nothing else to buy, no hose, 
compressor, motor, tank, etc. 
Just pour liquid into paint jar, 


to Buy! 


ONLY 


12 


(25 ounce capacity) plug in and press the trigger! 


Size 8%” 


professional equipment — does 


high, 6'2” deep, 4” wide. 
vated piston and suction principle. 


Works on acti- 
Built like 
the work of a 


$100.00 unit producing 40 lbs. pressure! 


FREE TRIAL COUPON — MAIL NOW! 


FOSTER PRODUCTS, INC., Pia. 169 


179 Weester St., New York 1 


Please send a VIBRO-SPRAYER for 10 days no- 


risk examination. On arrival I will 


pay the postman 


only $12.95 plus small delivery and handling charge. 
Check here if you enclose $12.95 now. We 
pay all delivery and handling charges. 


City Zone 
NOTE: Whether you order C.O.D., 


State 


receive the full protection of our GUARANTEE. “of 


satisfaction or money beck 
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MIDWEST 


Celebrates its 30th YEAR of FACTORY-TO-YOU 
Selling with a Sensationally NEW 1950 LINE of 


TELEVISION 


mplere CHASSIS 


brought to you by Mid- 
e held of radio and elec 


at 7 
Midwest Television at 
Jown Payment and Long 


f 10M. 


TO-YOU PRICE Me, Not @ KIT... .This is 
, a Completely 
assembled Receiver 


... also a Magnificent Line of NEW 1950 


MIDWEST RADIOS /FpFErF 


featuring the latest Improved FM Circuit 
and the New 3-SPEED RECORD PLAYER | 32-Page 


Powerful new 1950 
Series 16 and S s 





Write in Name and Address (Please i 
Print) on Coupon or Ic Postcard. 

eae MIDWEST RADIO & TELEVISION CORP. 

5 Dept. X241, 909 Broadway, Cincinnati 2, Ohio ® 

Please send me your new FREE 1950 Catalog. 


2 - 
THE MIDWEST FACTORY and SAVE! fume seine 


MIDWEST RADIQ.& TELEVISION CORP. a sais 








ef, /) 0. Day Mildness'Test wins 
) thousands of smokers to Camels! 


PATRICIA MORISON, FOREMAN MerrittC. HOUSEWIFE Mrs.D. 
musical comedy star Humeston: “30 days? Reilly: “I’ve tried 
“I made the test. I Ive given Camels a many brands. There's 
smoked Camels for 30 10-year test. | know nothing likeCamels for 
days. Camels for me! how mild they are! taste and mildness! 


JOHNNY VANDER MEER, “THE 30-DAY TEST R.M. ELLIOT, merchan- “! ENJOYED the test! Ic VETERAN diver, Pete 
pitcher: “I've smoked wasfun! llearnedhow § diser Camels are a led me to the mildest, Desjardins: “I'd swim 
Camels since I was a truly mild a cigarette year ‘round hit with best-tasting cigarette | a mile for a -Camel! 
rookie. Camel flavor can be Cecelia Gar- me. That rich Camel have ever smoked.’— Theirfull flavordoesn t 
bats 1.000 with me! land, bank teller. flavor suits metoa'T. Marylee Hahn, student, tire my taste!” 


pipe <i 


COLORATURA Virginia “tSMOKEupto2 packs PHOTO.ASS'T., Michacl 
MacWatters: “I'm glad a day. Camels are mild Pop: “It's great to find 
Imadethetcest! 1 anddon'ttire mytaste. a mild cigarette with 
found the answer to Lew Worsham, pro- so much flavor. The test 
mildness — Camel! fessional golfer. won me to Camels! 


In a vecent test of hundreds oF pup 
who smoked only Camels for 30 Days, noted throat 
Specia lists, making ee examinations, reported 


@ The doctors’ findings (left) 
‘ speak for themselves. But test 
Camels in your “T-Zone.” See 


. if you don’t agree...Camels are 
; the mildest, best-tasting ciga- 
due,tn Smoking rette you've ever smoked. 





